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COKE-OVEN ACCIDENTS IN THE UNITED STATES DURING THE 
CALENDAR YEAR 1924 


By WILLIAM W. ADAMS 


INTRODUCTION 


Accidents to persons engaged in the manufacture of coke during 
the calendar year 1924 resulted in a lower death rate and a lower 
injury rate than in any other year on record. The death rate was 
1.16 per thousand men employed (full-time or 300-day workers) and 
the injury rate was 79.54. Next to 1924, the lowest accident rates 
were those for 1915, namely, 1.21 for fatalities and 90.78 for injuries; 
for 1923 the rates were 1.76 and 101.18, respectively. Both the 
beehive and by-product coking plants shared in the lowering of the 
accident rates. , 

Reports from operating companies showed that 20,451 men were 
employed in 1924, and that they performed a volume of work equiva- 
lent to 6,204,448 man shifts, an average of 303 work days per man. 
Accidents to the employees were responsible for 24 deaths and 1,645 
injuries, each injury causing disability beyond the remainder of the 
day or shift on which the accident occurred. As compared with 
1923, the number of employees in 1924 represented a decrease of 14 
per cent; the number of man shifts, a reduction of 19 per cent; the 
average work days per man, a decline of 6 per cent. The number of 
ag was 21 less, and the nonfatal injuries were 948 less than in 

23. 

Pennsylvania employed 6,819 men at coke ovens during 1924, 

more than were employed in any other State; Ohio ranked second, 
with 2,099 men. Other States employing more than 1,000 men 
each were Indiana, 1,901; Alabama, 1,527; Illinois, 1,248; and 
Michigan, 1,109. 
_ The loss of time from all fatal and nonfatal accidents at coke ovens 
in 1924, calculated in the manner explained on page 34, is estimated 
88 195,248 days, or about 3 per cent of the total number of man 
shifts worked during the past year. 
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tables herein presented. The author acknowledges the assistance of 
Miss Lillian Chenoweth, of the Bureau of Mines, in the preparation 
of these tables. 


CLASSIFICATION OF INJURIES 


In 1913, when the Bureau of Mines began the compilation of 
statistics of accidents at coke ovens, nonfatal injuries were divided 
into two classes—serious and slight. A serious injury was defined as 
one disabling a workman for at least 20 days; a slight injury was 
one causing disability for less than 20 days but more than 1 day. 
This classification, which conformed with that used by the bureau in 
its statistics of accidents at mines and quarries, was continued 
through the years 1913 and 1914. By 1915 many States had enacted 
laws providing compensation to workmen injured during employ- 
ment. Under these laws compensation usually began after two 
weeks of disability. 

Since 1915 the bureau’s classification of injuries has been as fol- 
lows: 

1. Fatal. 

2. Permanent total disability. 

3. Permanent partial disability. 

4. Temporary disability: (a) Disability lasting more than 14 
days; (b) disability lasting more than the remainder of the shift, 
but not to exceed 14 days. 

Table 1 shows, for eight years, the number and classification of 
coke-oven accidents in the United States. During the eight years 
covered by the table 30,118 accidents at coke ovens have been re- 
ported to the Bureau of Mines. Of these, 366 (1.22 per cent) re- 
sulted fatally, 15 (0.05 per cent) reaulted in permanent total disa- 
bility, 510 (1.69 per cent) in permanent partial disability, 4,977 
(16.52 per cent) in disability of more than 14 days, and 24,250 
(80.52 per cent) in disability of 1 to 14 days, inclusive. During this 
period more than 62,000,000 shifts were worked by all coke-oven 
employees, so that the volume of exposure to occupational hazards 
indicates that the foregoing distribution of accidents may be ac- 
cepted as typical of the severity of accidents that occur to persons 
engaged in the industry. The average accident rate for the 8-year 
period was 1.77 killed and 143.68 injured per thousand 300-day 
workers. 

ACCIDENT RATES ON A 300-DAY BASIS 


Unless otherwise indicated, all fatality and injury rates in this 
paper are based on the number of 300-day workers employed. 
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The reason for this basis is that the number of days coke-oven 
employees actually work differs from year to year and from State to 
State, hence the length of time the workmen are exposed to the 
hazards of their occupation is not the same for different States or for 
diferent years. Accident rates based on the average number of em- 
ployees as reported would, therefore, not be comparable. By re- 
ducing the reported number of employees to its equivalent number 
of 300-day workers it is possible to calculate accident rates that will 
indicate more accurately the real liability to accidents to which 
employees at coke ovens are exposed and to make fairer comparisons 
of one State with another and of one year with another. 

Even more desirable would be accident rates based on a uniform 
number of hours of exposure, as such rates would still more accurately 
indicate the real hazards of the industry, since the number of hours 
constituting a day’s work is not uniform at all plants. It has for- 
tunately been possible to present such rates covering part, but not 
all, of the workers at coke ovens in 1924. Similar rates for 1921, 
1922, and 1923 have been previously published in the bureau’s an- 
nual reports on accidents at coke ovens. In each year some of the 
operating companies failed to indicate the number of hours per shift, 
hence the hourly basis could not be adopted throughout the reports. 
Table 30 gives the accident rates for 1924 based on the number of 
hours of exposure. 


TABLE 1.—Number and classification of injuries, 1917 to 1924 
——— rr 
1917 | 1918 | 1919 | 1920 | 1921 | 1922 


| 
Character of disability 1923 | 1924 
Ty Petal. 2 cosdwsdscsensecheuetataceues 76 49 | 17: 29 45 
2. Serious (time lost, more than 14 | | 
a: 
A. Permanent disability— | 
Total Awe cwenccesacuseese 2 3B. Scaawieek ' 1 icumeweee 
Partial 2.....0.220 222 eee 72 76 | 24 | 35 71 38 
B. Others._..........-.---2----.- 735 722: 318 387 625 | 431 
SIV @ 2-2 Ub cakeeecceeboceen ce 5, 904 2, 614 1,511 : 1, 287 1, 892 1, 176 
Total injuries. ...........-..-2- | 6, 713 7,792 | 4,081 | 3,415 1,853 | 1,710} 2,593 | 1, 645 
Total fatalities and injuries_.... 6, 789 7,865 | 4, O84 | 3,464 ° 1,870 1, 739 2, 638 | 1, 669 
Men employed_.............-.-.--.-- 32, 417 | 32,389 | 28, 
| 


741 | 28,139 16,204 | 19,278 | 23,720 ' 20,451 


1 Permanent total disabiity: Loss of both legs or arms, one leg and one arm, total loss of eyesight, paralysis 
or other condition permanently incapacitating a workman from doing any work of a gainful occupation. 
Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes 
me civecation where ligaments are severed, or any other injury known in surgery to be permanent partia 
lity. 
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TABLE 2.—Beehive and by-product coke ovens: Men employed, days of labor per- 
formed, fatalities, and injuries during the years ended December 31, 1916 to 1924 


BEEHIVE OVENS 


i { 
| Men employed | Number killed | Number injured 
| Aver- \—- eee SSS SS SS 
age | ; 
Year days | Actual FOV") Dass of 
active | num '300-day labor 
| ber |\worke 
‘ i] 
I | 
101G@scei.c vet nevcesecek une kcae | 300 | 18,570 ' 18, 501 | 5, 577, 341 1.29 | 1,866! 10037 
1 ae Ea RE Pe 308 | 18,820 | 10,205! 5, 788, 576 1.30| 1,822) 944 
118 cop ee ee | 300 | 18, 442 | 16,436: 4, 930, 604 1.16{ 2158 13111 
Wig ee 244 | 13° 333 | 10, 829 3, 248, 568 "92 | 1364 | 195.96 
19M see cc nae 276 ' 10,955 | 10,004 | 3, 028, 062 1.09! 1,035 | 10254 
Average for 5 years......... | 280 | 15,624 | 15,040! 4,514, 648 1.20 1,649 | 100.58 
7 | ae ac ee tr ee ' 141 | 6,011 | 2,835! 850,543 1. 76 336 | 118 52 
1922........-------eccss.s-eceeeee! 1841 7871 | 4,823 | 1, 447, 119 1. 66 474} 02 
100 ae eee ence 252 8515 | 7,144: 2,143,363 1. 68 875 | 12248 
(7) Re ears AEE aE | 187 | 6,450] 4, 1, 207, 549 75 | 457 | 118. 54 
BY-PRODUCT OVENS 
eet : 
W016: secs earceaee saat eacees 357 15,528 | 4, 658, 333 21| 1.35| 3,371 
AQ Fcc nee seesce sae ee 360 16,300 | 4, 889, 853 51/ 313] 4,891 
WQS oe erect 358 19,040 | 5,711, 994 84 | 284 | 5,637 
LOG i ee tee yee ' 328 16,845 | 5, 053, 491 43| 265| 2.667 
100) ce ee | 346 9,827 | 5, 948, 152 38] 1.92 2,380 
Average for 5 years......... 340 | 15, 034 | 17,508 | 5,252, 365 | 4i 234; 3 216. 42 
{ | 
(7 | ee ene ee A Ra 325 11,033 ; 3,300,755; 12} 1.00| 1,517 | 137.50 
| 7 EI nc ne en | 353 | 13,413 | 4,093,820 21! 1.57! 1,236) 9215 
17 < ce eS UMS ERAN _ BBA | 15, 214 | 18,483 | 5,544,797, 83 | 1.70] 1,718 | 92.05 
1006 oct ae oe ec cee eee ‘357 | 14, 001 ! 16,656 ' 4,996,800, 21 | 1.26 | 1,188 | 71.33 
: \ 
ALL COKE OVENS 
| { | 
1916...2000--2--------ee----e----! 324 | 31,603 | 34,119 | 10, 235, 674 1.32 | 5,287) 15349 
1012 so ecte orescence ck 320 | 32,417 | 35,895 | 10,678, 420 214 6 713 | 188. 59 
1QIS sot ori wee iat _ 329 | 32,389 | 35,476 | 10, 642, 688 206] 7,702, 21964 
1O10ne en ee ees 289 | 28,741 | 27,674 | 8 302,050 1.02} 4,031 14566 
1000s eee ae ee 319 | 28,139 | 29,921 | 8,976, 214 1.64] 3,415 ° 11413 
Average for 5 years....___-. | 319 | 30,658 | 32,657 | 9, 767,013 1.81 | 5,438 | 167. 03 
VOD ech cee umiasages | 257 | 16, 204 | 13,868 | 4, 160, 298 1,33 133. 62 
|: 2 a ee RSE EO NE | 984, 19,278 | 18236 | 5,470, 939 1. 50 93.77 
1023-2 eee, | 324 | 23, 729 | 25, 627 | 7, 688, 160 1.76 | 101.18 
1024s ee cat ea Ae i 303 20, 451 | 20, 681 6, 204, 448 1.16 | 79. 54 


TABLE 3.—AU coke ovens: Men employed, a of labor performed, fatalities, 
by States, during the year ended December 81, 1924 


Aver- 
Men Days of | 
: _| age In- | Wid- | Or- 
State soy od Taber Der da Killed | jured | ows | phans 

Alabama. -._-....2.2..............------- 1, 527 543, 710 J 1 
COlOTRAOS 2s coco. ook Se os eee eee 166 57, 040 2 4 
TUNOS Sees ee css ord can Su a etccntwlc 1,248 456,266 | 366) Lt Wi. ......-|.-...-.- 
Todlaiaees 2S co eee cde ee 1, 901 694, 078 2 5 
KROntUCK Yoong s ee oo eee 23 87,318 
Michigan.............0. 0.022 ue ee eee ewes 1, 109 405, 495 
Minnesota..--.00 20. oe eee eee eee ence 356 130, 109 
New York...-..... 22-2 oe eee eee eee 598 218, 503 
ODIO soso oes ee he ee et ee 2, 099 763, 799 
Pennsylvania......................------- 6,819 | 1,518, 220 
Tennessee. - eee eee ee eee 203 79, 878 
Vitpinla ios ros oe ee eee teak 646 151, 185 
Washington......_......22......--.---eee 29 8, 627 
West Virginia...-..........-.-.22.-2-2--- 888 195, 238 
Not segregated.............-.--22---2 228 2, 489 | 894, 982 

Total, 1994.._................-.-.-. 20,451) 6, 204, 448 

Total, 1923..........._...---..--..-e 23,729 | 7,688, 160 
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TaBLE 4.—Beehive and by-product coke ovens: Men employed, days of labor 
ee fatalities, and injuries, by States, during the year ended December 


BEEHIVE OVENS 


State 
Alabama...._.......... 
Kentucky ts cco 2 cece ess ie tl eee tos eine lena cew babeauee aeasdes [eae res A Mee SARS ee See tan 
Pennsylvania....-...-.- 
Virginia................ 
West Virginia.......... 
Not segregated......... 
Total........... 02. 
Total, 1923........ 
———___iW___. 
Alabama. .............. 706 
Minofs..... 2. : 621 | 456,266' 366/ 1| 78) .66| 62.28 j....../..... 
Indiana................. 2,313 604, 
Michigan ..............- 1, 352 405,495 | 366 {.......[ 44 [........] 32 64 [....../...... 
Minnesota... 434 130,109 | 865 |.......| 107 |......../ 246 84 |.2-- | 
New York.............. 728 218,503: 365| 2| 60] 275] 81.04 |......j....2. 
0/17, a ee NR ne 2, 613 753, 2 
Pennsylvania.........-. 2, 348 704, 3 
Not segregated 3,741 | 1,122, 7 
Total, 1994 | 16, 656 18 
Total, 1 18, 483 48 
Grand total, 1994. 20, 681 22 
Grand total, 1923. 25, 627 70 
1 Not segregated 


CAUSES OF ACCIDENTS 


The main causes of nonfatal injuries at coke ovens during 1924 
were falls of persons; burns; falling objects; cars, lorries, and motors; 
and hand tools, in the order stated. Haulage equipment, coke- 
drawing machines, and falling objects caused the highest fatality 
rates. (See Tables 5 and 20.) 
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TABLE 5.—AU coke ovens: Fatalities and injuries, by causes and States, during the 


year ending December 31, 1924 


‘a | gi | | ] | 
g/8 |z | g | | | 
Els S| | be | 3| 8 
E 2g E | ine E 2g | gligé 
| Oe eb. ag E 2,8,3/3/5 
8/83 ie 2) slalg g 2iSielai §. 
So ° Bi ezieais|] Si 3° 
State be >, ' s = al | 3 [os | -_ | & ° amt Past a 
Si 8 3B osiSi3i 0/8: 8) wi 1S] & 
g| 2 g PS ee eee E 18 Elgiels sig 
(ail? o © 'Ba@lz#,5: si: gialsa|s 
;O | & o.g.gjejaialéja alzjzi3i 8) § 
1} 213:;4.5,6;718 {9 | 10; 11 | 12] 13 i 2 
a oe ek era | i (ea ee 
SS SF gr eee eae re el 
| 

Fatalities: | ‘ | | 
Alabama............_../..-./---.-. MS PPR sh ae Whe cella eal spot, cee if 1 7 
Colorado............-.- ie ca eine te eet ae ee Re Ca ee a eee Ae) baie a 
Illinois................ sree GSES: (Deen Nathan | Acta (i ieues Nek Som le ed SP occas hd! A 2 
Indiana.............._. Mate goeh [its ts el ee gaat Pee a. a er eT 6° 1 
Kentucky.............. | Sica PSMA mNCaeeS: ae | Sere (PRET) NA ORG |e deg tal ne Sata | ol (0 
Michigan.........._. Pod oes pa mee een en (eG poem Fryers (Ar [eters rent cepts Com ise Crew am UE Cone 0 | 1 
WEI NCSO tien. he ete oth ester a nats cee, amet ent ene Wl cee Reeth ee mots we Chee who) cenicne fete axe | 0 2 
INOW Y OF eee ce lace el! eso ls el pu ee cole gee Mace Ue wealltie east 1 2) 1 

AG set nese Moa eh on Pewsey Pel Diget otc! loca noodle sauce alone jescelecce| | 4 0 
Pennsylvania........_-! i 2 | 6 15 
Tennessee_.....- ee. ee ee pee eee eee | 0 0 
WABI os on ess latte enya: Moelle of amount nae neta med iso Page | 0 2 
Washington: ccc ciceacclaccs|uecasalesenteced | ae Denes ees: eee eee ents one 0 0 
West V irginta 22 ee ech escc ee eclacncloktelis celtics lodaclleccleces ee Ree ee 0 | 2 
Not segregated.......__ 1 | ene w-ns}oneelon= 3 0 

Total, 1024......._... io eee z fs 
Total, 1923........... 15 | ! 

Injuries: | | | 
Alabama............... ; 38 3 Bee 5115/17] 1 | 46 ----) 16 | 2)... 39 || 185, 29 
Colorado............... 2 2 eee a ee Cae 9 Leasloane| Sada gat eetens 3 14 15 

linols ois oo sineoceens 4; 1 ilu} 6] 2! gf ill 16°....' 2{25}{ 78) 229 
Indiana................ 5 3 lay; iz{ 2iarfs rice) 6° 2 , | 185 
Kentucky..............|---.|--.--- See cll WD Moat lene aes | 1 ee ae ce eee 9 13 63 
Michigan.......2...... 3 3 eae ee eee a a Gaels Wit 4a a] 18 
Minnesota........ 2... ee re ae a eae 9 eee 6, 2... . lov} 8 
New York..........-..|----|...--- 1/32] 40 6.2! allie 69) 188 

10m sce ee sce aha) Bieoce 1123/12 23 | 1j\....|21 5, 6 155 | 18 
Pennsyivania........_. 45( 7 9} 77/21 1140 107") e4. 2! 2 437 | 921 
Tennessee_...........-- ri ameniee eae eee (cence Vole cpe ee oecme een OD aocleoaud 7; 35 
Virginia................ 9\ 3 Sa) 0 Olea alee (teen a7: 68 
Washington_....-..--2-|.---{oeo-. ee ee ie ee eG ee rk eee oer ‘eee} 1y  5( 8 
West Virginia.......... i 7 as ee ene ee ee ha hae 1s 1] 10) 37 . 
Not segregated.........| 17] 6 43/24 / 5:31! 2) 7) 28/12 1/153; 34) % 

Total, 1924........... M31} 97 Q 218 [115 | 14 198 | 12) 7/189 28, 14 ijl, 45 '-.-- 

Total, 1923........... ‘231 | 34 2 i405 247 | 23 375 | 24 : 2 321 | 75 27 |701 | ..--.- | 2,5 


ACCIDENTS AT BEEHIVE OVENS 


The fatality rate for beehive ovens in 1924 was 0.75 per thousand 
300-day workers, thus establishing the best record since 1915, whea 
the death rate was 0.65. In 1923 the rate was 1.68. The rate for 
nonfatal injuries, 113.54, was 7 per cent lower than in the previous 
year but did not reach the low mark, 94.43, for 1917, nor the next 
lowest rate, 98.28, for 1922, and the rates for 1916 and 1920, which 
were 100.37 and 102.54, respectively. Comparison is not made with 
the rate of 39.84 for 1915 because of uncertainty as to the complete 
ness of the reports of minor injuries that year, the first year for whic 


separate statistics for beehive ovens were compiled. 
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According to the operators’ reports the number of men working at 
beehive ovens in 1924 was 6,450, a smaller number than for any 
previous year except 1921, when 6,011 employees were reported. In 
1923 the reports showed 8,515 men employed. The volume of work 
done in the past year, equivalent to 1,207,549 man shifts, was little 
more than half that reported for 1923 and was less than the volume 
for any other year except 1921, when only 850,543 man shifts of 
labor were performed. Seventy-two per cent of all persons engaged 
at beehive ovens in 1924 were employed in Pennsylvania. Other 
important States were Virginia, West Virginia, Tennessee, and 
Alabama. | 

Accidents at the ovens killed 3 men, as compared with 12 in the 
previous year, and injured 457, as compared with 875. All three of 
the fatalities were at ovens in Pennsylvania, two of the men being 
killed by cars, lorries, or motors, and one by being struck by a falling 
object. Of the nonfatal injuries the principal causes were falls of 
persons, falling objects, haulage equipment, burns, and hand tools. 
Most of the accidents during the year were relatively slight as judged 
by the number of workdays lost, the figures showing that 78 per cent 
of the injuries involved a temporary disability of 1 to 14-days’ dura- 
tion; 18 per cent more than 14 days; 2.8 per cent permanent partial 
disability; and 0.7 per cent were fatal. There were no permanent 
total disabilities. Table 25 shows the number of each of these classes 
of injury per 1,000 full-year or 300-day workers. 

Of the 460 accidents at beehive ovens during the past year 3 (0.65 
per cent) were fatal, 13 (2.83 per cent) caused permanent partial 
disability, 85 (18.48 per cent) caused temporary disability for more 
than 14 days, and 359 (78.04 per cent) caused temporary disability 
not exceeding 14 days but lasting more than the remainder of the 
day on which the accident occurred. 

The total loss of time from accidents at beehive ovens in 1924 is 
estimated at approximately 33,000 days, estimating the fatalities and 
permanent total disabilities as representing the loss of 6,000 days 
each, and the other accidents according to the method explained on 
page 34. During the five years, 1920 to 1924, the aggregate loss from 
accidents, estimated on the same basis, was 352,000 days. The loss 
in 1924 was less than 3 per cent (2.8) of the total man shifts worked 
that year; the loss from accidents in the five-year period was 4 per 
cent of the total number of shifts worked. 


ACCIDENTS AT BY-PRODUCT OVENS 


The death rate, 1.26 per thousand 300-day workers, shown by the 
reports for by-product ovens in 1924, was, with one exception, lower 
than the rate for any previous year; the nonfatal injury rate, 71.33, 
was the lowest on record. The only fatality rate lower than that 
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for 1924 was that for 1921, 1.09; the next lowest: rate was 1.35 for 
1916. As for nonfatal injuries, the rates for 1922 and 1923, which 
were 92.15 and 92.95, respectively, were the lowest prior to 1924. 
The highest rates were in those for 1917—a fatality rate of 3.13 and 
an injury rate of 300.06 per thousand men employed. The nonfatal 
injury rates have markedly declined during the last three years. 

By-product ovens employed 14,001 men in 1924; the men averaged 
357 days each and performed 4,996,899 man days of labor. The 
latter figure represents a reduction of 10 per cent as compared with 
the previous year and 16 per cent as compared with the high record 
for 1920, which was 5,948,152 man days. The volume of work in 
1924 was, however, greater than that for the war years 1916 and 
1917 and was also larger than in 1921 and 1922. The smallest 
amount of work reported for any year was 3,309,755 man shifts in 
1921. | 

The reports for 1924 showed that 21 men were killed and 1,188 
were injured by accidents at the ovens during the year. Five of the 
fatalities were caused by coke-drawing machines, 4 by cars, lorries, 
and motors, 4 by falling objects, 2 by falls of persons, 1 each by 
electricity, burns, and suffocation from gases; 3 deaths were due to 
miscellaneous causes. 

The main causes of nonfatal accidents at by-product ovens were 
- burns, falls of persons, falling objects, cars, lorries, and motors, and 
hand tools. 

The total number of -accidents, fatal and nonfatal, at by-product 
ovens in 1924 was 1,209. Of this number 21 (1.74 per cent) caused 
the death of the injured employees, 25 (2.07 per cent) caused per- 
manent partial disability, 346 (28.62 per cent) caused temporary dis- 
ability lasting more than 14 days, and 817 (67.57 per cent) caused 
temporary disability lasting 1 to 14 days, inclusive. | 

It is estimated that all accidents at by-product ovens in 1924 rep- 
resent an aggregate loss of 162,000 man days calculated in the manner 
explained on page 34; this loss was 3.2 per cent of the total man 
shifts worked during the year. During the past five years, 1920 to 
1924, the estimated loss from accidents was 1,012,000 man shifts, or 
4.2 per cent of the total shifts worked at the ovens. 
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TaBLE 6.—Beehive and by-product coke ovens: 


| OB@onne in C9 me 0D 09 bra ed | | Peetcen’) | 'S 
LG6T ‘12IOL, : ‘ ‘ vor fag 
et ess DE ate ie, SS ' a i ee eae tees ee eee 
oOo imoooeo BABOON WOO a : x ‘ A cial Soa Soe Ls 2 : z : 
Od wis tie nets ae — ‘ ‘ tes So setey Re. = LU - ae 
= a -- ; ere ‘ 7 - ae _ —- -~ ———. —_—-— 
sesnwo somo |} fi Pit! in ftincitlec[ec| sasseaseas | ge | gs 
ayoa 10 {woo jo any | $3 | ee ae rites 1 | oa ole2@|ss 
ow sinus oven 18) PELE eee ee s|ae ae 
Sjovfqgo Buypey a bbe en feel leas | ea a as|@s | 33 
suowojdxe yng |S] oft iid! i. a tad aes | Ba aes | ae a 
, a. re eee Oe Wn re ee D oteepete ’ ae eb se tl - "7 ' : . 
some ee fad tes) ae aoe | is 
i : ve a ee a ae a eee I ' 
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TaBLE 7.—Beehive and by-product coke ovens: Injuries, classified by States, and 
character of disability, during the year ended December 31, 1924 


BEEHIVE OVENS 


| 
| Farmanent 
y Total 
tate Fatal |! Slight ‘ || nonfatal 
Total! 
PNGDGM A oicas leo kee, Sse mes cael ceases eee jal Soceeeaectcewadeoves 3 
KRentuicKk yoo sce eet epee lavseteces® Hee ng eee | abichineete |e etna alee 
Pennsylvania.....................-..---- + Ui aera eae ie ee p,.) | | 
TENNGSSO0. cs coe ose ccneech nace ewes s twas eons one beeen been enennn Deeemenne 
ViNGINI Ach et cece wee acevo ts beacee sons fitebe ce wns eemece tices 24 
West Virginia...-....0...22.22.220..-02--- |e -e eee leeethe duis aeetoeeets 3 
Not segregated.........-..--.----.-- 22 lee L.omemeds sus 48 
Total, 1924--...... eee ece cece eee | 3 | aes oe 359 
Alabama... 32. oo ee cence nn nec c ewan ce 29 | 149 182 
TUNIS 2 oe poirot ta amasa deer cceus 21 | 57 
TNC ANA 8 cc ees ee cree mein oo ane 40 47 % 
Michigan nos ccarottactce<csteetens vers aeayecdee 4 18 | bi 
TWOSD tA ec eon ee an ea ak oe Nee ee ecc lac ae 75 32 | 107 
New York s.c nice occ tuc ick ever savoseces 14 | 44 50 
ODIO s2kicccc eeu ncscet olecevensasececaus. | 338 105 7 
Pennsylvania............-..---------.--- 47 71 aa 
Not segregated ; j 58 | 204 
Total, 1924 | 346, 817 ||, 188 


1 Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, het 
sis, or other condition Perenou ty wueapan ane workman from doing any work of a gainful occupa aby 

2 Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, Th 
ae where ligaments are severed, or any other injury known in surgery to be permanent par 

isability. 

3 Time lost, more than 14 days. 

‘Time lost, 1 to 14 days, inclusive. 

§ Not segregated. 


Google 


11 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


*LPTQ8L *, 07 ; $93001300] vag ; 


ARPA EOSIN ER, | Ee GRR he hae Min eta atte SNOsUe][90SI J 
Se Le Ae a Pe eee eee a S[007 104 ka ‘A 


ewer ear eeel~-ceeceeeee|(eoe eee se eee| eee em eee sem eeescesaassescs 


U1Beys JO JayVM Ag 


a * 83090 se Db) 


ome 


J 


Q 
D) 


OP ee ks as eA es Ee ee ae ee ee ne oor OnE ae ss aa senos SNOVUBI[VIIS! FT : 


nme 
‘ 

' 

' 

‘ 

‘ 

‘ 

' 

' 

' 

' 

' 

' 

' 

' 

' 

‘ 

' 

‘ 

‘ 

' 

' 

' 

' 

' 

‘ 

' 

' 

‘ 

' 

' 

' 

' 

' 

' 

‘ 

' 

' 

‘ 

H 
3 
A= | 
3 
A 
i") 
a 
— 
3 
co] 
Ll 
¥ 
LS 
as 
i=) 
oO 

No wt 


ww 


EW 16 wt WH et 000 


ZuaZe1ds pus SUTYOUAS (D) 
*S1OJOUL PUB *SOILIO] ‘SIBD *T 


ne ae 


Aunaqesip| Ayrqe | 


[81 “SIP [8404 
queueUl 
Ts | “19g 


(sdup tI 
04 I 4SO0[ -19g -10d 


jeyesuou 


nodes pra | 


[B10], 


(sABp $[ UBY OJOUL esneg 


sf usy} oJ0ur 
*}80] Ouy}) Pernfuy A[snoy0g (skep pI wey 


*#S0[ oumy3) pemnfay A[snojieg 


Sa9A0 yonpold-A gq SUGAO BAITOORT 


7e6I ‘TS 
Jaquiszaq papua svah ay} bursnp ‘Azipqvsip fo saj9vany2 fq parfissn72 ents Pun 892;270}D4q -8usa0 ayoo yanpoid-fiq pup sartyaagq—"8 ATAV |, 


ginal from 
UNIVERSITY OF MICHIGAN 


Ori 


itized by Google 


- 
J 


Dit 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


12 


189 ‘0@ | 209‘0% | 96a ‘ST | BOB ‘ST | 1z6 ‘6S | bL9'Le OLE ‘SS 
£86 ‘Z p.t‘s | £69'% | 906‘T | o28‘% | Zoz‘s | Bb‘ 
199 886 Te¢ 22 vez ‘TI =| $26 S¥8 ‘Z 
6z ee SI A 0g 0g 98 
40° Teg 929 A 600‘T | 880‘T | O91 ‘I 
997 64S | LIU WI Loe &Z8 829 | 
190 ‘¢ 099 ‘2 | 986‘b | $z6‘% | 269°6 | S8Z‘8 | SIZ ‘II 
9 Z | WIS | 996°C | LOET | OLS | SOLS | LE6‘S 
REL cez ‘tT | I¢¢ 00L 866 228 910 ‘I 
teh OCF RSE Ie OLF 90% elt 
age ‘T 69% ‘T | 926 £02 FOS ‘T | Boe 'T () 
16z 066 1Ze 608 1” oL9 916 
ele % $06 ‘Z | tz % 020 ‘% #89'% | gz9'2 | 168% 
1z9 ‘1 G06‘T  68I‘T | bLE‘T | 127% | Gez‘t | 9R6‘T 
O61 | LEZ (1) () (1) (1) Ls9 
ZI8 ‘I 996 ‘T  SH6‘T | 62Z‘T | FILS | 162% | 80O'b 
W261 €Z61 | 2261 1Z6I 0Z6I 6161 | SI6I 
/ 


(sioyioM ABP-NHE Ul JUeTearnbs) peAoldule uspy 


| 

6L ‘SS | BLZ‘6T | FOS ‘BT | BST ‘8S | 1b ‘8e | BRE ‘Ze 
679 ‘% + ges‘t | pz¥‘Z | ooR'z | 901 ‘F 
£40‘T | #8 geo O8P ‘I | SSk‘IT | FEL % 
1g Of of 62 LE 18 
POL Gol £9F GzO‘T | $66 160 ‘T 
FEZ Gtz 46 698 128. gIg 
1or‘8 | ozo‘2 | 929‘9 | #696 | Ozg ‘OI | OLE ‘IT 
pole | Wee‘t | cze‘t | 6e9‘% | 229‘% | Loe‘e 
990‘I | FES eho LUU‘T =| 269 P88 
gle 462 cor gst PEE lst 
eno ‘T | 292 SL esc ‘I | 619‘T () 
Cor 998 VEE g9¢ 910 | OR 
roe'z | pL'T | s99°r | BIZ‘% | BOE | L96‘'T 
990 ‘I | 126 6re‘l | 128‘t | 609‘T | Ze9‘T 
602 (1) (1) (1) (i) | FFG 
gzz‘I | SsO‘I | 2Zar‘T | 692°% | 009% | 069 ‘E 
ezer | ceet | iz6t | ozet | 6I6r | SI6I 


(zequiInu fenzoe) peAo;dule usyy 


Shai. St eee TROL 
wes i otts a eS ee pajeZe1Ze0s 10 Ny 
GYESGN Pe een Bees ee ee a 389 MA 
Pove* ert’ tae ee ete ee TOZZUIYSB AA 
GE acchetraee. SS ete e Bula A 
1) ORL Gel baat pick Chee et ae a Be sossouuy, TL, 
B33 C eee areca ee sruval[Asuueg 
{C5 et OER, haicaiteeripete st inie Sacto Sr ie ieee Beg o1go 
ROP eee. tee ee Seen tase eee cee 410K MON 
| AS 4 fetes tee eee ee ee BOSIUU! PT 
0) OA oreaine te tak tease eee rt oa aie uBstqo} WY 
PRG) gre ce cone an or oe Page, Gee CT soe Ayonjuey 
Oe na teee a eee ee suvlpuy 
ry ha a ge cine net Lk oii ta eit got ees s}our| {I 
Dg OCs Boat ace bee SO PER OpBl0jog 
a ss eS ee BuTBqEly 
LI6I 


2181g 


VE6I 91 LIGI ‘1G 49Quavagq papua supvah ay) butsnp ‘saynjg fig ‘ssaysom fipp-gog ur quazpainba ay} «ov pafhojdwma uay :suaao ayoo NW W— 6 ATAV], 


21 6006-pd#esn 


Ssad0e/buo' isn4u TyeYyMMM//:dj1YyO/ 
vOLZO69OOSTOGE Apw/7270Z/JEeU"a,pueYy" {py//:sdyizy / IW 


EG: LT 


Original from 


UNIVERSITY OF MICHIGAN 


Digitized by Google 


P9ZT1THOTp-a)6o009 ‘utTewog 2T)]qGNd 
90-01T-7Z0Z 


UO Pd JeISUSY 


13 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


@ 
*pojuse1206 JON 1 

pied ene ne Tee ae ree ama Ie a 
c0¢ | p18 ‘946 ‘8 | 690 ‘806 'B | 89 ‘gyo ‘Ol | esp ‘BL9‘01 “THOL, 

QE 188 ‘Z98 £6 ‘SL6 $62 “BOI ‘1 | 962 ‘OFS MV oe sees po18301308 JON 
O22 ZEl ‘OLE £98 ‘91S L6Z ‘¥S8 pee ‘e00't | BURT A 389 AA 
162 SII ‘6 £60 ‘6 SFR ‘SZ OWS hc. cee UWOTSUTYSE AA 
vee CEL ‘ZOE Tbe ‘TIE 196 ‘WHE geg'wze BIUIBITA 
GZ EPI ‘201 £00 ‘26 Z8E ‘Sol oso ‘SzI naorocosceresoo*""ggssouTd L 
82 619 L06'% | wee ‘set | SOB ‘eITe | 409 900 Wo ages: gjuBa|Asuned 
vot TZI ‘086 Q1E ‘628 ny a o1yo 
908 SIF ‘662 Z99 ‘9F% |: 099 ‘228 <a (accuse es REE y10X MeN 
98 960 ‘Iht O16 ‘IZT 6S8 ‘EZI i Siac Soe a S}OSAU UI IAL 
99t SPI ‘809 ZOV ‘LOF ) ial tal ae ae uUBsT gol AL 
coe G¥I ‘Z6I 198 ‘002 908 “9lZ gps Axon Udy 
992 180 ‘908 OZP ‘SLL GSZ ‘LIL cep zig TT BUBIPU] 
998 908 ‘999 16L ‘619 089 ‘96s GOs ‘T¥9 Rr es s tons s}ouyT{I 
ye () @ rot, | ENS, IIIT OPBI0}OD 
go8 908 ‘S18 y8P ‘LEB scr post | ges Doe T [OC BUIBGBLY 

Wor ozst 6I6T SI6I LIGt 
SN Se Se Oe wg WS sere tooetlieds Settee ee ee eee 
| 1818 
eayq08 Shep esvl0A V peurrojsed Joqey jo sABCT 


et a re ea 


Ds oo i es er 


-uUsz09q uu oh B ‘ ‘ YS6T % LIGI ‘Ts £2qQ 
popue esnoft yy Burinp ‘se71S Aig ‘Poyosedo o49m eusae 2409 Shap fo sequin Pun pautsofiad 1090] fo svg :suaao ayoo nV 
meee 1V— OT FIEVE 


_—_— 


— ee 


es 


Google 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


14 


*po38301396 JON 1 

O1Z‘tT | ses‘tT | OIe‘s | 180'D | BaL‘z a] | s¢ | eZ Oe pr ee ee eG TROL 
89€ TOE os¢ 6gs ToL ‘I 9 | Or GE eee ee et paqwdei3es 40N 
9e el 6% 62 09 Tes ay See £ voter rrr rere errr BURA, 989 At 
g , g ra 4 BG. BE ee ef pe ge eee | AMT, (ORE TOG (acl aaa not eae a ae a UL JSULYSE AA 
Ze as 9t €L OE. ABR rrr nc ee en fe pee en I beet de Pe EG, es oe BIULZILA 
g 2 § rAd GT Wee Bei Poo eas ie Seep ea eo ger a pre hye Gap p Sy Fete yee we oe ee oe Ces Or gy ere sOssvTUIL, 
Py vir COI‘T | SIp‘r | szeZ SI SI 1¢3 Ob. lio aatr errr er err ap tae oe BIUBA[ASUUDg 
90S oll Lge soe 682 ‘T y | ZI Cet ree ey rere eo ere pene Gee aon o1uo 
6 e0r el ¥6 99e € £ Cis eae ee re ea ine Uae ene ate YIOA MIN 
eg 6E OOT vOI GL 4 T Ry (Re cae on es Neng eee oo ¥IOSOUTILYY 
96 Te Lat 98 (1) z (1) Oh Gente eee ate Soper es see UVSI YO 
9b os 28 yA: Loe z T Ts Fe ere ne a nee apa ac Cee AyonyuIy 
8 6Ly ove WE Ste Z | £ QOS Ae ee es Cpe pee og BUBI PUT 
LEl 901 est L& Tes £ i: he A a dT RAS gy ee Oy eT oe aK sLOUIT] 

(1) (1) () (1) a (1) (1) | Fee Oa eee ees te aera ree re erat ey ee Opvs0]0,) 
CET wl SEE 6£9 oe9 ¢ 9 Soa ee oe ee ee BUIEQrLYy 


261 Te6T OZ6T 6I6T SI6T O@6T 6I6T SI6T LI6I 


07838 
POA 


¥S6I 91 LIGI ‘1S 42Qua20q pepua ssvah ay} Burunp ‘saznjQ Aq ‘satunlurs pun sainjowy :8usa0 9Y¥09 NW— [| AAV, 


(So C le 


15 


+ 


3 
< 
f Ld 
wm 
: 
— 
A 
o>) 
* *PpdzVRoIFVs JON 7 
ss Sees 
H l r 
7, 9 6L St “TOT LL 86 | 29 “SET CI PIT 89 “ST 58 618 6¢ ‘88T } Ott | 92 T 69 I re | v9 ‘T st 61908 «| PIB PO THIOL 
46 11T eg C11 C9 “OEL ) 691 FS IGE PL SUT wl 6CP GO LEP \ 10'T SI 'e 98 I ne A Gs oT 1777777 peyduigas ION 
is ¥8 “9S OL “sS O8 '29 E OG “RS OG EZ oF LE 20" 1% C6 8 Be tag COG fy IS" | SOT 6 WIUTAIE 1S9 MA 
Ty SLT o8 18! ee CEE £9 90T £9 OT £9 990 °T | So “SSE 29 91 f ee Wnts, 29°99 UT eed ay ees 7 MOYBUIYST AA 
A Zo "es OF 06 F809 | 6 SE $9 "St te O02 GS OET 96 “EP | Saaeieanl cee Be 8 ee BUIsIT A 
jm Ze '9% Z 09 FL Zh 16 08 goLII by OF 1% Ol BG. aera ee eee ae nce Saleen Sala cence (TTT TTT Tt reassouuaL 
>) & 96 €8 Id! 0. S8 62 1ST 18 €11 €2 O9L 0 “61 19 ‘OFT ' 611 86 T £0 @ TZ ‘T | Sc GO % rarer ByueapAsauad 
3 $x 99 cOTL 82 “FOI 2! 08 or Stl 10 ZI Tp Lee 8 i a (gd een ae oO 'T ie 4 19 'T sot | sO€ | O9G fT o1uO 
m wis 10°6IT =| RL°RUT | FL LET | SZ ESE | ME HIT | LE OFE (GQ) | G£@ | BL" ts oe / los | g9'€ TUTTTTTT TO ANON 
< yo 96% OF FG ¥0 SFT ol SOT LL G1 QT 96% 09 “IRT (1) ie ari GER Peo Spec. ne : £lZ 6 | ees | ty EOSOUUT IT 
WS “ZE LS ‘OO £9 “E01 Ol FP $0 "2 06 “CG | (1) OV) - Sle BL i) a 4 | v8 % es 8% “1 Rete Wheat ene Uva OLA 
7, £9 FF ZO “L01 6210 IS 19T £6 “221 bE OSI St cee BB ORE ees | eo, ee los ‘T 66 Z% Torry rrr Ayonqe yf \ 
fx 12 ‘OF 6b “OF JTBE | OH 8EZ ZF 221 QV 'StL | SO USFT 90°99 || 91 ZS ce" 68 ‘Il: BF | 6 'T aL BUBIPU] — 
> 8 1G TS OT a SIE 1612 OF 28 9L°9ET =, OG LEZ SO SKE |, 99" 90‘ so we | 06° e2T | TOT | PEG POCO "Trees =" SOUT T 2 
Oo sot 62 "ey (1) (1) (1) G) | 6F fe LL 6l ec Ol | e'8 (1) (1) (1) (1) Si be a aaa sila “"***QDUIOTOZ) 
(2) O1 ZOl 80 “LIT 18 °4 Le 66 08 “Ez $6 “82% 90 ‘62T O1'IstT =| ss 0 gc “£ £0 ‘I £9 “I | 17 6L°I | ORT | ott [tcco- Troto essere BITBG REY e 
y a (oe pony Hoy pone rh ue S 
© $261 £261 Zz6l 0261 6I6I SI6l L161 | VO6I | &@6l | 2261 |e | OC6T | BI6T | Sier | Ler 


s104I0M AEP-OOf puesnoyy Jad posnfuy sequin, | a ae vI19 
2 81941044 A8D-00¢ pausnoy3 10d POR soquin 
N 


aioe 


‘waqD7yy fiq ‘Pafhojdwms pias Geo er AL 


wat e LItO . J 7] } 


aes sented tnteneee er “oT TeV 


TR a 


SS es ae I 


— 


60504—25t——3 


“Ty APG DIIG, papur guvah vy} Buianp 


. 


B 
> 
FR 
w 
a 
aa 
— 
vA) 
a 
ry 
H 
A 83 6L 19 2 | 90 
2 eee FI Lee ee 2 ce 
Vy aaebanes Pesseesfeeeeeses sectceesjeceteee 
A seat cede ie se ey eae a 
p= | 
OO of Of 9% ¢ i 
oe Se adres b G e 
oOo, Se ehar ye eesest ba). Se es aaaiies 
a ae + fe Se ee a £ 
Fi, CEES iz lz Z ease 
eats Be |Site Rares Pine Bes £ 
rs icici aa 9 
a a | £ \¢ ly 
fx} F ¢ (1) Q@) § ) 
A I #1 I £ | 9 
> Peer enon | eee a Ie = Sees 
*) H 
+Z61 


61 | cc61 


16 


TZ61 | 061 


suRnydi¢) 


2 rene sme oe 


ee eee Sa sare ae ae iekane 
| B¢ 98 18 | OF | oe | 88 | 4 a | oF 
ions LIS gt a 2 ' : 
ee ee ee en ee oe g £ 8 
Wee, le eee Fad Me aieh eeece cea eee eee <7 
iotee ee cee (ee dewiares as > ata ee | aeSkiohete ce Poke magica teh Le lee T 
SIERO NTT Ree ene z Seo | I \ H ! I 
Se ep ee) | tee pales me here re Pee ce Cow tetany ahr ake ae 
tek RP g 6 ‘y If 6 | OF 81 
b 3G 4 f I pee ee a i t ee L 
ee ick Gye Ae ere uf ee z et ren 
ee eas a ea ernee le: yaaa cia S it I 
g ' (1) OD So crt er I é |z ete 3 (1) 
z i ee it as ee eae I I I 
I ie: ra z lenis fk tee f ? z 
z I l arn I 8 g I Lg z 
Ce ep ne re’ z | 4) (1) (1) Ch. errs 
ee 9 ieraeag a y a a: ae b 
| 
a ae - |--——.. - : 
6IGE RISE | TBE | FeRT | eeBT | EZ6T | Wer | rer | stot | KI6I 


SMOPIM 


*pozuso13as YON 1 


Doses secsasscrerco ss" Daysalsos ION 


AG et erig! POUR eee eg PG BIULIITA ISO 44 


UO PAUSE 44 
BIUIDIE A 
PRESTR Ge eer as See torre QossolUa LE 

aT Sain SE Seems otis Paes oe BIOVAPASUUO 


ee ree oO1NO 


PPE IG re ee PTs verre HIO LN MAN 
RE ea OS TIS TCO wae eimai crest Cees UISATULYY 


URANPOT]Y 
PICO RE yb y ee ce eyvng, Pye ae Pa a AYN UY 


e119 


YE6I 9} LIGI ‘TG 4aquaoag papua sivah ayi Butsnp ‘saypigy Aq ‘sjuapison ows fiq pasnva sunydso pun SNOPLAL :8ua2o ayo 1} P~P—'E] AIAVE 


(50 gle 


17 


S IN THE UNITED STATES 


COKE-OVEN ACCIDEN 


*Pd7WVZIIZBAS JON 


L40'8 | 910'6 | e8‘2 | I88D | 18L'6 | SHB | zSE‘B | 920 ‘2 | ieee T¥IOL | | | 
ORR emacs) (GOR anni (RAPER TIN Ear! (Cen Paar Din ald ener mer ea eeaes, ; 
GEL‘T | Z6B'S poqvsa108 10N || BOF ‘Bs | 969 ‘SS | 298 ‘9s | 60S ‘LT | GLI ‘Sh | 206 ‘OF | 199 ‘69 | 280 ‘69 | --- IMOL 
1zs‘t | 91% | ap ulavapAsuuag |{|———_} |__| —_-__, —____'_ So 
pagent 16a Urea yeesre case: OU |} 68 ‘T | &6 eset | 296 = | TIO ‘T | HOOT | 22k ‘® | 29‘ je POITIIBIS JON 
bi CDi Se ee YIOK MON || 299 'T | 209% | 962% | 222 | fOr’ | GI'9 | BRT‘ | FOZ PIAL SM 
GIS Ge fo ee wjosoua yy || ZOU T ore 1 Leo'T | 998 612 Z | 211% BIZ" | T0‘e fo BILAL A 
(1) QQ) [TTT TTT aesaryorpy |) oze Ole soe. | see |= ceg ls Rte BEET | 196 dossnUUd T, 
; 020 ‘T | FES | oh te TULIpPUT || gee “eZ | 066 ‘9% | 204 ‘0% | 210 ‘TEs ‘AZ. 206 ‘OF | OBS ‘GE | B26 "OF [TT vrivapésunod 
uz Mag: ieee arestcrrs SIOUNTT G1) | 926 () | 90F | 069. ZO OvL GSE on Wee Se Ayn WIM 
68L 1 5 a mses BUIBGRTY || LCE 646 998 199 SoG '€ Gus "b | LG0'S | BEES [TT VIPUL 
| | tenis 
sé! | L16l FZ6T | C26I | C26E | 1261 . O@6I | GBIGT | SIE | ZT6I 


savAo JONpoid-Ag 


| aVys pies Sc ae ee 
| SUBAO DATYIIG 


t ‘ 
7E6T 82 LIGL [§ 4aqQueavagq 
papua sanafi ay) Burinp ‘sajojg Aq ‘paaravas asan sj4sodas quapwap yoryn sof suaro fo saquinyxy :suato ayoo aNpo id-fiq puv aarysag—'s] a1avy, 


‘Pa RFosAIAs ION | 


fl Pl ip. ears Pa BBeIBIs JON | 


| 

v1 Il a ST PI | | 
9 6 L 8 IT 6 6 (| rn Weceueia BIUUATASUOGd | | 
6 £ O1 Or 6 ol ol Ge. ere ennnscse oO || ZI 8 af l Ol ra 81 7 ae ee paqviialgas ION 
£ y £ , P | £ £ (i) (era eee es HIOX MON | OF 6I IZ | OF | og Og 19 a ed BIUIAILA 189.4 
g £ £ £ £ £ je 7) me (aaa sears BIOSOUUIIAT || 6 6 6 i § : OT Ol Il POR Yeon ee UPUTAIT 
e £ € £ € | t (1) Ci); esa esseee wear, || F t g i> g ¢ L Sas eee oossau aL, 
9 9 L 9 9 l |g AE Haba ened wuerpuy || $9 SL i: | 6¢ | 16 96 O01 OW: fees BIUEAL (SUI 
g g g 9 ¢ ig p A isle grace sour ||-"-"-777 5 G) if 7 ¢ q hg. Pentre sence Ayonjuey 
9 9 g 9 9 b |» Sa (acer BUIEgEIY | 9 9 \4 | 6 al | | paiee ack BUTBQR|Y 

| : —. | : eee Naar Saar Pe eeeeeeiia 

yor | eer | zZzel 126t | O@6t | 6I6L | SI6l | LIL || $26r | €26l | eer 1zet_ | O@6l | 6BIer | Stet | ZLI16t 
eras ——= 0183198 6838S 
smeao 2ONpold-Ag sUeA0 GAY OCG 


VE6I 90 LIGI ‘Ts s2Quaoeg papua savah ayy Gurimp ‘89mg fq ‘Buryypsado vwaundwos Jo 49QUNAT “fU2at0 2Y09 Jonposd-higq pun aariy922gq7— "FT ATEV 


oogle 


G 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


9 6) 


*POVBSIIBVS JON] 1 


(s1dqIOM ABP-CNE Ul Jaa[eAINnba) psAo[dtwa 


Ud IW 


(J9quiInd [BNjdB) psAo[dtusa ua] 


‘ 2 , ; | \ \ 
199 ‘08 | 289 ‘se | 9&8 ‘BI | 898 ‘SI | 166 ‘6% | bL9 ‘28 | SLb‘ce 969 ‘SE | 19% ‘08 | ass ‘ss | BLE ‘6T | 108 ‘OT | est ‘| ThL ‘8B | A rr "77" "78909 PUBL 
9c9'OT | cab‘st © cTh‘st | seO‘IT | £28 ‘eI | Sb8 ‘BT  OF0‘6I | 00S ‘DT | POT ‘LT | BOR‘ST | ube ‘St | Leg ‘SE [""7 TTT Troy 
TLE | cOl'e (66% | SOLS | Fs'e | BITE | EIbe | vere | reS% | weL% | alse | Coe Ts paredorses 40N 
BreZ | wees | 169‘) | SRT | cer‘e | see | ezo7% | Ste | 616'% | wez | 10% | tor % SC PC A ee ek Ca BiuvalAsaduad 
fI¢Z | BESS | MGT | BET | cuO'e | PIL | Lew ‘e | Tel SOG. (EGO GAGES CLP ee ee orga 
RSL GRE'T . TG¢ Lt RAG WS GLOTE ! LIL‘T | G69 Peay DY ee ee ee ee YIOX AUN 
ber Gh ne ILe OLF 906 7 | ; PO PER EC I ee ea ee Hyosoudl 
ZSf'T | 698'T | 966 €02, | POST | ROG TT dats /, OOLT thr | gl Rau eee TT | BLOT De yet so ep Eee re RS kr neta eee ehh O18 aN 
gle@ | w6e% | zz1% | O80 | FROG | BLES | THES | BOGE || 106TH Z| HLT ROOT | 612% | GOES | LHL | BOGE TTT BunIpul 
12g I GOG‘T ORE 'T | PART | 12% S| Eel'T | OSA E BEES | REST | GOG'T | 216 BEET | RT | GONE | TNT og ETT SIOUNT 
002°T | O60'°T | SEO"T | FBT | 66L'T | OFT , 6% COIS || BOT . GRET | o9e ‘I | 8t6 ZY 'T | L61‘L | S88‘T | GES eee ee eres ee oe BIUTQULyY 
SNUAO LONGOUd- AG 
eer ne re ; y ia 
980° | PHT 'L : $28 'b | S68°8 | FeO ‘OT | 628 ‘OT | oSb ‘DT | G6 ‘6 | Och ‘9 | S198 | TL8°L | 110 ‘8 | S56 ‘OT | S66 ‘El | tbh ‘OT | 0&8 ‘BE [renee TeoL 
we jee jice | az | oe. 2 [wet jet fore jee [or ore five fave feet jase [otc pozerarzas 10N 
¥8Z 9G ete al scl ‘t | S88 099% | PUT‘ | God | ga 129 BCE cee TL | L0RT | Ose Se | Lap g fee WIUTBIT A ISO 44 
ws Tes Yoo Sb soot | stot fasi't | zat il ory | FOr eGl LP eno'T | 866 OOS WRUNG ale ec a ett ek pee ey VIUISITA 
F1l Br, | 88 | eh | L1z MH bST | Ize gle OT a en Qu, SiGe: yO whi ge ce tate eg ore BOSSI TL, 
eI. =| Lee's | oea'e | BELT | 0929 | 99b'9 | 1606 | B28 ‘Ur | 1e9"F | GOLA | 28N°S | ROTH | SILO [SBR] LOO | BON BIULALASTOA | 
Per PHO. ° pees eh PFT C61 C2 Cle. eres Ze ; G) Sol Tet raed BG ite, Sete rcp aty yee ne Gorn on s¥oniu9 y 
901 99% | 062 SHI S16 Cer | Set | ZS | Ber | ee | SEF AST | ATT | OFT | SOL ‘T pg et ee ee vuUgeLV 
careers (an jaro eerste eee Se | ee ne Sp) het aoe he 7 es 
1(4:) Sa Ct | G26I | IZ6t § OBI | GIGI | BI6l | LI6T FOGL | EZO6L | ec6l | IZ6l | UCI | GIGI | SGI | ZI6I 
ee oe ene Sane mes say elses oe | se epee - Soe 6 eee 1BIS 


SNGAO FTAIBGAE 


VEGI 91 LIGI ‘IS 


rq | 4aquiavag] papua sinah ay} Bburinp ‘sajv7ig9 fig ‘ssaysom fop-ggg ut juazpainba ay} pun pahojdwua uajy :suaao ayo pnpoid-hq pun aa1yaagq7—Q| A1AV, 


(So C le 


ss 


19 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


PO}8BO1B0E YON | 

| | | | 

cos «v88 | p88 | LES | ete | 688 | 68S | 68S | 8F¥H08'9 = —O0T ‘888 “L | 666 ‘OLE | 868 ‘09T ‘D | HIS ‘916 ‘8 | v0 ‘206 ' | 980 ‘eve ‘or | esy ‘asa ‘Or |----------- T¥903 putin 

tos | wes, Ges | ces | oH | ses | Bes | OBS | cea ‘s6e'S | LeL‘Dea‘9 | O88 ‘seo ‘m | coz ‘806'S | BOT ‘88'S tev‘so0's | bee ITL‘S | 698 ‘688 *H | Tea 

ese 6 coe | zee | ore | eee | ose | LVE | LSE | GRE ZSI'T | OBL ‘OE ‘I | 96F ‘BER Ove ‘Ted L¥E ‘296 229226 =| OTR ‘EET | CER ‘OEO‘T |7 77777777" pereBasB0s ON 
we «| THE | HSE | THe | OPE | ZOE | TUE HSE | S6Z ‘bOL 090 ‘002 Lby ‘206 GS ‘SSE rE9 ‘620 ‘I | 889 ‘S69 GIL ‘YBL oe a ne Bawa Asuuad 
SOE | SOE | BEE | TIE | EGE | OLE | L9€ SVE | CUB ‘ECL 06€ ‘192 FB ‘22 O0€ ‘FIP SCF ‘VIG OF "VIS = OGG NEST" | OBB ES TT o1uO 
soe 1 S9E | BOE | ZE | BH | 98 | it £05 ‘812 Obb ‘CBR OIZ ‘SOI $90 ‘OIZ 81 ‘662 SOY ‘OK 099 ‘ZE CDS fe eee YIOX MIN 
soe 6 9 | SOE | SUE | OVE | SVE | Lbe TT 601 ‘OEI 928 ‘SEI Ove ‘201 Soe ‘LIT 860 ‘IFT Ch (4 ed MUke jig eens casero BOsouU] WW 
ove | coe | O9E | SVE | O9e | 68 F777” [pa SOF ‘SOF $69 ‘OSE 208 ‘LLZ 026 ‘O1Z SPI ‘Sue ZO0F ‘LOF () GQ). | WlieaS aero UBsl yo} WwW 
goe | HE | VE | SVE | SVE | SEE | SVE | S9e || BLO ‘FEY ZG0 ‘128 169 ‘9€9 028 ‘800 180 “S08 QGP “ELL 990 ‘LIL GBOTZLQ suvpuy 
Q9E (‘SE | SDE | SZE | BOE | EZE | SBE | SIE || 902 ‘OCF 06S ‘12S G09 ‘ce Gel ‘Sos 90€ ‘v9 16L ‘61S 089 'S69 a rs SjOUHTT 
ove | 998 | 996 | LVE | Ce | SUE | SVE | BSE || HOB ‘LIS 986 ‘903 SBE ‘96F L¥G ‘SCE 689 ‘6e9 G06 ‘ver S20 ‘880 1 (re BUIBgs]V 

| : ~~ 


SNHAO LONGOUd-AG 


4 | 
LOI | «698 | yet | 1vI | 9L8 | vee | 006 | 80S | Gb 'L08‘T | SOS‘SPE‘S | GTI ‘ZH ‘T | sve ‘oge 
we | ee | ove | ral | aoe | ve | #62 | eee | 281 16 | see‘sor =| zee‘eg =| ae ‘v8 8L‘BIt | zon ‘erz =| wes ‘oze =| Lee zoe fn poywSa1308 10N 
OST | £8 | KI | ZEL | ESS | SBI | BOE | OTE | FZL (SB | 78S ‘SUI S90 fOr =|: S29 “Lb Zhe ‘she = sree ‘vez! 290 ‘98 woe 6r6 ByUyaI} A 389 MA 
wee «2Z | 602 | vie | G6 | FI€ | OTE | 108 | SBT‘IST =| ZO ‘6ST CER ‘LST | SES “AZT £EL ‘ZOE =| «WE IIE =| «TS6 ‘PFE OBOE ree “* BlTBIE A 
poe | OBS | ZZ | OIL «9G | SI | Le $62 | 128 ‘VE | $8 ‘SE SSE ‘9% | G28 ‘SI £90 ‘sg | 820 ‘S¢ | 288 ‘96 S20 ‘66 Ganon: gossouua,L, 
9L1 SZ ELT FEI | OBZ OL OPE | 96Z | OO | SZ6‘EI8 | GIO ‘S9c ‘Tl | Z8F ‘826 998 ‘1ZS G6 ‘228'L | OEL‘OE6‘T | OST 2Z2% | SLL ‘Bb ‘E | --7 77 ByUBalAsuDeg 
eee L0G |---| SOL ROG | VES | OBZ | OB | eB ee (1) ER! ZI £8 ‘ey «190 ‘2g ove ‘19 | 129 ‘69 Toot tstssccrcess Kyonzueay 
Ste | 8EZ | See | Of | ZK | 982 | SUE | 1F€ | SOB‘IE OCB ‘BL Z90 ‘28 WEF ‘ed 619'b2Z =| BLS ‘00H ~=—s_ |: EOF ‘OZE IL ‘ZrO 77 e""""SUTBQBTY 
WGI | ESHI | ZZGT | IZ6I | OSEI | GIGI | SIGT | LI6I | 261 £61 2261 1261 0261 616! SI6I LIT 
attic din ee a tes ae 483g 

@A]JOB SABP OBBIOAY | 


peuLiojied 20q8] Jo sXuq 


———— rr 


SNHAO FZAIBHGAA 


‘ VEGI 91 LIGI ‘IGE 49qQuaveq papua savah ay7 
Burinp ‘sang fiq ‘payosado a4am euaao ayoo shop fo saqunu aBv12a0 puv paussofiad 109n) fo shog :suau0 ayoo yonposd-fhq pun aartyaag—" LI @14VL, 


oogle 


— 


C 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


20 


180 ‘t | sens 


sot | SILT | 968'T | 2101 | o8s's | | Sk 
uge Loh oer PLE 1h 8 rI OI 
Zz1 LLT cL ZzOl 06z 6 eI 1Z 
OFT OLT 6FI 201 Ore + ZI Ig 
69 €cl £6 £01 . £21 £ 4 (1) 
101 oF £9 68 oor e I (1) 
ad 821 96 te LEI Zz i (1) () 
£6 cet 18 Lb ZPE | Ll e 9 
SL 62Z Ler i 90T ERT g Z g 
Z8I 922 wt | OTE! 69% k 9 r 
| 7 te tg 
LOD G28 PLY | OSS 960 ‘T ot | @t 98 
1g £9 SL 4 ce eG. eT. Wega. . gi este e eraser reet a = ees sete pen eres leeasarces iI 
g eI g g 6Z Vics eee g 
4 SF Ze bT 9¢ aise Cene (atest I T 
eeretee e I eames 6) CR SOR a: A et ai ee a aaa ar a ae 
coe a sre! «28% £68 0‘T | seo'r | zgh‘T | & 6 L I¢ |.6 6 si 61 
Sareea 1 saan ZI LI 61 4 DeiacAaex, Nelo SCIP Ee Wome anomie ee ye 
£ £ ol 9 19 RI 96 9 CRM lead cr et a ae ! Peseta Renae Pena ant lenean = | 
SY ian te = se ere Sea : ie, aS | ee eee 
| 
yeol | e6l | eel | 1z6t | ozet | eet | srer | ziet || seer | ever | zzer | Tzer | over | eter | Bier | Zt6r 
if ! i 
pemfuy Poy 


¥Z6I 91 LIGI ‘IG 4aquua0agq papua sivah oy7 Burinp 


SNZAO ZAIBTAL 


*Pd4WSoIBVs JON 1 


| See Cease ea oe Se op eS VJOSOUULY 
a ga a a a URAL 
TRS RSE Saisie cicieiin Tr terrerece""-BURIpUy 
Daeg or et a iy ae ee eee SLOUITL| 
BESS St SSSR Sega ry te see Cesc e eee BIUBGE|Y 


[POR IE ae Saenger ee Paqvdaizes JON 
OITA eee ea Foner BIOIBIT 189 AA 

Papee hs tees ss other Sees eae ee rcr ess CINISIT A 
Jane eee n eee ene ee ee eee eee dasson aT, 


| Mes SSSR ee are See er erase BaValAsauag 


Pee in got ee oppo a 7 Ayonyuay 
[Ost ESOS PSs SST Ss Fs STE TS Tes VUWIBQLBLY 


97835 


‘990719 Aq ‘saranlur pun sarziyoyoy :suaao ayoo yonposd-hq puv aarysag—Q] @TaV 


c 


(Google 


21 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


eo8‘T | STb's 
bil ZHO ‘I 
0% % 

99 101 
62% Ilp 
cy eae Of 

6 43 
9B Lob 

8 1% 
a Sle 
$02 Ith 
1% 89 

ef oor 
8% oo 
at 608 


poinfuy 


'! 


stz‘9 | 


Peta 


"6I6T 03 10J1d pozEZeIBes ON 1 


REPL agers a, Se ee, ere SeSNBd 19410 

Sale pa ‘gale the at, \Abkaie and halibape aaa 1 ®@Y4OO 10 [ROO Jo any 
0720 ‘s19}UT/ds ‘sTTUN 
fers ine st eee eae er ae ey 1 Sef[qo Bul[eg 
Wig ier eis tt ee eae y ae ee ee 1 SuOTSO;|dxe ysng 
Pa ee ca hk heen SUOTSO[AX9 SBF) 

ab Ss 2 a es eer suing 


Te re Riaa ee oy alee ee ee eens sjoo} puvyy 
suossed jo s[jeq 
pe a ee cee Bee ae ee ee Ayo peygq 
+ ei i ae SOUTTORU JUL MUIp-dyoD 
SOAIQ0UI0N0[ PUB SIBO ABAMTTEIY 
Sar eee ee ate er eee S1JOJOUI PUB ‘SAILIO] ‘SIBO 


Se ne 


osney 


¥S6I 92 ZIGI ‘Ig 4aqueazaq papua sivah ay) burinp ‘sasnvoa fig ‘saranlut pup satzijojOy 28UuI220 AYOD 2. ~y—'6[ ATAV L$ 


-AIGAN 


Original from 
ITY OF MIC 


5 


U N I V E R 


Digitized by CGoc gle 


THE UNITED STATES 


IN 


COKE-OVEN ACCIDENTS 


22 


“6161 03 JOU pazyeseisas JON 7 


| | 
ye '6L =| BT IOT | LL ‘86 | 69 SST | ST SIT | 99 CPT WO “61. | 6S "SBT | OTT | OL Tt | 6S ‘T 88 T | PO 'T 86 'T 90 °% | Vib: ere pet eee Sees Tere ee "TROL 
ae ee Se | | | aires harm ——= 
Te OF UE LG 0 Le BRIG | GRRE TITLE | GRSOT | tZ Ss rh” rH)" It? a | FE" tT” (A ghee en Mine an ae eas sysNe) ITO 
89° c0°'1 FO 'T FRI LL° 1 eer a CT (a Pee © cA R0° C0" 20° OU > ee ae ee ioe | ect e tl Dyas hae ee Naat S PAAOI IO [EOI JO ONY] 
GET 6% OY °% WO) > Leek MOB 4 ee ee | Fi Oa ee eg tite? yp Ve ee eos gets at ee SU ae ett gi eat Wyle eae Toys ‘STAYS SSPE 
¥1 6 oS ST | REST | Te oT Bek 2 GR RD esr eee | ¥" a.° I 20° 1) (én as peo garcia Waka nd oe en Re ty ears rSjoefqo Rae 
i 80° See 00°T | KI" ete ee eee ae Pear | | a Rn | setae Eee oe eg thor, ? gle tg? ye pe SY wees Cin, a epps weep Meas os ve og 1 SULISOTUNA strc] 
$o° 1° | $6° 9° LOT ChT fT‘ OT 988 Oe 3 a 10 oe ie aa ee | ol SED EN Pe Rn eer ea Re SUOTSOTU NA Stt) 
oY 6 eOFT | GT el OF OT Tost ch | 2 1a €% co" | tr ro leon arta | OZ * 1 pa ie BES joe Pig te ey Rae Ape Ee oe te Fe SUIN EL 
89° 06° FP° xy" N° fl =| BET a on ne 0 PRO0L) va ea poser gene” 1 £0" | Og 60° fi. AE Soo acim eat ae “"7" -SOSes THOL, Maroons 
ag °¢ F'6 LT'8 CUT | esol | eget | GR LZ | BOOB | TO eee | Pea eee eye ee >) i AGAR aoe wean ie ea ais spoo] pully 
KOT «| OR ST | KET. OIL ° br | FI 9B 'LT Tate LE U8 OT” | a RZ" 62° el tr Go” (AGG - pps hee pers toe ee 4 Ree ee stosdod JOST Al 
CF GS@T  ¢ Lecl | TST rT ae cL 1 OFT , ¢o° 80 * €O° 40° £0" 10° #0" 905 Po ee ee ae ef Aor of 
cc 'l cle | FRE SES | ae ee | A REG + ra ' Fe | 60° c0- 62° ' £00 #0" so | x0° TOSSES EEE SES SS SSS SOTITTPOU UL SUIMWCIp-ayO.) 
Tet Pf T O1'T | rd) A re TR'b | 6679 1 rn «0° we" 40° 1K" 62. ° Tg" Ve ee a SBATJOULOIOL PUB SIRO NEAT 
fe 9 106 | 10'8 | L8°8 | fe Or | 80°91 | 01°02 =: EI OT 62 ‘0 | 8¢ "0 wrO | 220 ve 0 cy '0 zyv0 |} ee ae SOJOU PUB ‘sd LOL SIE) 
i | | 
ee a ee ee ee 
¥Z61 e261 | ac6T | 1261 | O61 | 6161 | SI6I LI6T || #6 | €c6T | UAT | TZ61 0261 | 616T | S161 | LI6I 
at Deeto ges aes cig esne,) 
s10y410M ABP OOF PUUSNOY 10d pomfuy JequNN | S10Y10M ABP-COE PuLVSNOY] Jad pe[[Iy JoquinN 


: Ye6I 09 LIGI 
‘T§ 4aquisz0q papua savah ay) Buranp ‘sasnva Aq ‘pahojdiua ssayson Avp-o9g puvsnoy) sad sarinlur pup saij1pjDy :suaio ayoo WW—OZ AAV, 


(So C le 


ss 


23 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


"GIGI 07 1O}Id pozwAoiBes YON 1 


. ] 

90 ‘T | £69 *S | OTL ‘tT | sos ‘T | SIP ‘s | 180 ‘> | B6L ‘L | Siz ‘9 | 3 | 62 6h | 89 | SL | OL pow. 1 Ce cae we C [810} puvip 
————S>S>=S—)Vs$ 3 ——_— —S— ————SeeeaaeaeSS ——SSaS==— ——S=-_ ENS, 

88I‘T | SILT | 988‘T | LI9‘T | 0868 | 199% 18 88 SS 7 +9 19 | Wee at ee Ee eee ee eT oe TSI0L 
oeb O0F 062 ety BLL I B ss 8 fen cepnatap Se aN BET: SISTIVD 1OYIO 
eI 9% LI eI lees 5 RM nance 6 a ickeacad | pao (/ Comey idecieeiok: (f {mans (4 Lees ie ao EC oie (i ate ana | 9YOO IO [BOO jo UNY 
& oF 98 1g OS 6 §heOe, shean wee os te ie ee ee ee © ce Oe es ep ee ares ete eee 2 ee 1030 ‘suaquT[ds ‘s]TeN 
6&T 106 LOI Sgt ARAN 0 A \Scaatabael eiemoy | hi Seek | SaaS Ae PRI Ptcbier Ppt Gbiehl pat De Ged tae tere re 1 8y0{qo Buley 
L I GL Ie Steoee- ee--Uh.8 > | (eGiaees=heseparkinces teehee sree leans rhe le rsa eer ante Ree P eae tee eh eee | ek gn ek as a oe ie ee ee 1 SUOTSO;dxe ysnNC] 
ai &% LI 8 Te Bo iveactre a eet &  —«s-s| HR SBSPAS Sa Ronen eee Loser se SUOTSO[Ad xe set) 
gor | ue |e |oor | sce z £ | OS 0 GRRE Sd aver aces Sa a serps ate sum] 
eI &% 8 8 ee) Te SI? RORY ORE NS 8 een dees as g £ bh Gee Ce ere se683 W101) MOTBOONNS 
£8 elt sil rel a Ce .13 1 or. aU eee Nees Ase | re wo Veo Ikra cee bet etc: sjoo} pus 
est $lZ elt TLE =: O08 € 9 | 9 Be AW eras en ee ete eee re suossed jo sey 
£% &% gt gI oF T z ie S (rsa ow wee ee seo ee a 4401290914 
6I 1g 63 &% 4g I le Be 6 Le ae oe eee SOUlOVM JUIMBIP-8YOD 
8I 0Z ST a St 7 i) 6 Rt PSS SPA TJOUIONO] PUB SIRO AB MTTHY 
06 0zI L +9 gel L I pI | LI BS . Message seassee ss S10J0U PUB ‘SeTLIO] ‘SIBD 


Lsy | ou 96s oso ‘tT | re8‘T | eats | 558 £ i ee PSR” aR RS IR. ee ee ee ee THIOL 

661 | 1¥ £01 QS idan ||: AEE Sorgacis.) f OPMOU i LAMEEW (mies theemeesuecd watcce Sadeaene S9SNBd 1030 
I I 3 es I : 1 9409 JO [woo Jo UNY 
g 6z OI ee te ea Ee Re oe he ca eee te aie ea LA be Mead ee ee eo ee 1'0}0 ‘siaqaT[ds ‘sTTeN 
0g 0ZI A 6) eee 3 GA (> Sn ae iar | Fo ON TARE Daina | ee cick Shia Waka one |Site pees AE Eas Se 1 $00[Qo Zu] [Bq 
ap aie foe I ¢ SaSR=EAS nite ah ectatahcaae | tana Zz Mee ic Neko Cotas (Gina Cakomind sb Shhbe Puasa emer Eo oe et 
egaicaane al Wf MMM psieek aetna. ew RNS Rn) EAS ere ee et ie re es Sail \cipheahaata) ‘gcdialicar! pe, achcachcat linet Sabatier aka tae ee airbe SUOSO[A x9 SBF) 
€e 86 19 oe. Leek ieee eT Oe Boge ee Tc eee ie ae a eal Oe ae Pee oe Chee ee suing 
 serepeevenasesene ae (Me aOR! | eso aL Stairs Aca ee Sib ee hee Frere maT pen ee ee Le he ee Oe aeRO sese2 WI01) UOTWBOOyNS 
ze GL re gF Sea a oe) i SR ee a ee OA Beta a ee Re eee, ee ae een ee s[003 pus Hy 
99 oet PL Slit Ow \ae Gee eo a Ss 8 |) z eS I z : Nellans (33, ER TKR ee ea suosied Jo s[[vq 
L 6 L + 19 Sit hy 1 Ree CP SIS eR ae sei lib Sa (0A aca (ent Sasa! | PRR RR ee EN ina ok SORE £4)913900[ 7 
eI oF 68 or eles ASS TN etd ie dt Re re rors heer oe SOUTYOVU ZU[MBIP-W¥OH 
6 9 9 a0 Uy Oe Oo Beene | I, Mira Ch derek, £ z Zz | IIE (aii psig oh SPATJOUIOOO] PUB SIBO ABATIVY 
IF lll ZL 69 Zz L I | LD a ’ ¢ ae $10}0UI PUY ‘sef1I0] ‘SIBH 

0761 6161 SI6I LT6I ¥Z6I £261 7z6l Tz6t | OZ6I 6161 SI6I LI6I 
a i osneg 


De 


SNAHAO WZAIHAAE 
YZ6I 92 LIGI ‘1G 49qQULa00q papus s4vah ay? Burinp ‘sasnvo fig ‘sat4nfusz pup s92717D7ID yy :susao ayoo yonpoid-fiq puv aartyaa9gq7—"[Z ATAV.L 


ITY OF MICHIGAN 


Original from 


c 
J 


UNIVER 


Digitized by Coc gle 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


24 


00 “00T 00 “00T 
61 “98 69 ‘ZE 
60°T 8° 
6 'T 8% 
OL ‘IT 46°11 
63° 16° 
10'T 0e ‘T 
46 “tT r0'cI 
60°T 8° 
66 *9 eo °8 
62 ‘ZT 19 ZI 
¥6'T £6 ‘I 
09 °T ‘| 68% 
eg 'T 20% 
8S °L yo °9 


19° 
06 ‘ET 
z8° a 
bl ‘OT 
6h IT 
Z6 
OL‘e 
01 °¢ 
T9°L 


ARRAN) ORE Dee EE RS ae SA EEA Be 1 $09[Go Buy [ey 
0 Cece escwn snore secnncnsalooseses cores |smensewnnsaceeore-sassccesscrwsrsasasas 1 SUO|so[dxe ysnq 


SNHAO LONGOUd-AG 


026T 6161 | SI6T | 


“GBIGT 074 JOyId pozEserses yon ; 


weer ececeseceseccoececeeeeeccocecesoaceuce & suolsojdxa sth 
le ed ee ee ee 2 suing 
lahat seses W101] UOlyBooyNgG 


Crereremesnemswancerascsacworoneennwesconcens s[00} puvHy 
on nnn tener eee nnn e nnn e renee -------+----- suosiod JO S[[B.T 


Seeded ee ee eee 


S9SNBd J94IO 
1 9¥OO 1O [woo Jo uNY 
1 990 ‘sroqutds ‘sTreN 
A ROAD AN ee ak 1 Sogo JulTTey 
See ee ee ee eae ee een Steere 1 SUOTSO;dx9 4ysNCT 
Se ER ANS SSeS CREST SER SSA Sa Smekswakerrsens suolso[dxe sur) 


0g Be Mie a ek ere Fi AWW 
Poa hace es lat babel a cae 5 SOUTYIVUI FUL MBIP-8YOD 
CT ee ee ee See eee S9AIJOMIOOO] PUB SIBS AVATTEY 
Cae ee ee ae pe ee ne eee S10}0UI Pus ‘SeTLIOT ‘SIBH 


| 

, 00 00T 00 “00T 00 00T 00 ‘O01 

19 “Sz ed 62 “EF £8 Ih 

6g" + a se iceeieeene ican 

WF SED (eabacedearscis 

LU@I EEGT: «=| GaSe Beahenesiseberessetra leaner nena ses 
| 99° Bee freeeecnnstonn|wnseatenenee|smeencennnes 
OI" Zz" 16° lz" 

£9 ‘OT 86 “ZI OFS | 29°8 

Of::, fereepreses es $0" 
| 28 ‘Or 90°8 LL’S eh OT 
| 29°81 9% ‘OI bP ZI LP 0 

or’! 99° | 99° | 28° 

a 1e°2 9%" 62 'F 

4'T 'T | 62°E | eT'e 
| 69 FI 90°61 | 68°81 60°IT 

LI6I 


SNHAO FAIHAGE 
YE6I % 9T6T 


‘TS saquaceq papua sivah ay) burinp ‘asnvo yova oj anp abvjuaosad Burmoys ‘sarinlur fo sasnpg :suaao ayoo yonpoid-Aq pup aawwaeag—zz, a1av zr 


» Google 


25 


“GIGI 07 JOJId poywBo.3es JON + "IZ 914B,], 908 ‘pemmfay pu’ polTy Joquinu 404 ; 


a 
= 
~ 


‘| 


on 
— 
+ 


—_ 
Dok Novken! 


BSHAddaW AHS 
oot 


SSSS2aSSSLRSsx 


SBLBRSRSRIRAES 


00 
18 
el 
16 
LL 
LY 
se 
0g 
40 


Bridie os * 
Bridie “ns * 
rl otei 
Saco 


- 


Seestescsdereviacese AYP HVA 
occcece seuTqoeul SUL MBIP-OHOD 
“S94 JOUIONO| PUB STB. KBMIIVY 
ra $10}0Ul PUB ‘S9]110] ‘S18, 


dedoocleeaeocecionccocses!| ame lee ce ese| ce ee co elececece clase eeGe|loe ce acoe] See eee] [OSS cece e| eee Seee| SC e2 eee] et ee cea e ses cee(eeee eoeleeoerece|"?e22ee°0 


| | | | ———— eee ie 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


ate rececerenenee-- Sesnvod 19430 
Rae ee ass ¢ 9Y0O IO [BOO JO UNY 
|neor--ene- 7040 ‘s10zU]]dS ‘sT}eN 


esnuy) 


:susao ayoo yonposd-fig pup saryaa9g—"EZ% ATAVL 


sorinlur PUD 8927270704 
I | 


papus sipah ay) Bursnp ‘sasnvo fq ‘s4ays0om Aop-oOg puDsnoY? 


Original from 


VERSITY OF MICHIGAN 


| 


UN 


Digitized by (0¢ gle 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


26 


P “AV[JQBElp [Bliszed JUeUBUTJEd 9q 07 As0TINs Ut 

umony Ainfuy Jogo Ade Jo ‘poloaos are SJUETIVET GloyA DOswoOTsIp AUB ‘s90} QJoUT JO ONO ‘sJeZUY OOM! JO EO ‘oA9 ‘pul ‘BO ‘700} GUO Jo SSO’T [AVPGQUSIP TUled JWouBUTIA, ¢ 
‘doyiedn doo [njuTBs B Jo yom AUB SULOp 

WI0J] UBUTyJOA 8 BUC Peden; AueUVUJod ToPpu0o 20Yy40 JO ‘sysAfesud ‘343}s0A0 JO SSO] [8107 ‘UTS CUO PUY Bd] GUO ‘SULIB JO SIO] YIOG JO SSO] :AII[IQESTP [BIO} JUULLIIY 1 


a 


00 ‘Oot | 00 ‘O0T | 0O‘0OT «=| OOOOT §=| CODOT [TTT Trt se ens SOPIN{U! PUB S81} TTBIBs [VIAL 
——=aasS|S -_ —E——eee ———————oes 
| 188 = | 90°88 | 266 | EBB Penn ernes ees soUN[Uy [BIOL 
10 BZ 89 “88 QF 68 Aves 2° Gn |Salad aA (@aysnpoul ‘sABp FL 07 T ‘ISO] BUTI) IYI *E 
chelt | £9°6 89 8 CE: ey ee ee ee ee, eee ee S190 “dh 
6 2% B° 18° CO. + eee er eee ge er iy we one ee eso en st 2g r [eiudg 
3 re ZO" OOe: ieee a ae oe Or eg 1 HioL 


—AITIQvstp Wurdle “V 
:(SABP PT UUYy} sOUL ‘ISO] VIII) SNOWOG % 


oe — Oooo So o—=E—E—EeEeOOeESSS eS _O_ lle ———SS=S==S= SVs 


LESS sR ROR a Ge im Se ae Re ge CES ENS NO a jeqwyg v1 


00 ‘Oot ‘ : ‘ ; OO. WWESERES IP ea ee ea oe EOE KOUN(UT PUB SI17T]HIB) [HIOT, 


emer errr | rer rt Onn | ee res ff nnn | Sr SS) 
——— . 


SE 66 ; : ‘ llea-ea 122706 |1'66 (|S9BO | ELBA [rrr esc s cscs ssesesscscess sounf{uy [BIOL 
v0 “SL OIL ) 9G 12 TS "8L | 69 OL kL |eSR82 (arom [ROSw pr (OAISNPUL ‘SABP FI 07 T ISO] OUT?) IYZNS 
SF ST a & 86 “9C 6S ‘BI 16'S Cute ESE OL IS OE ~ WEEE [orn tne ee ee ee eds ay SwIUIO “EL 
€8 Z o8 @ 02 62 LEt 62 Z Ae GET. TREES: ZGOTs yes ere re ee ee n e t (Wied 
ier aia ai i 1° aaa |. 0) 1) 10’ : i a ie aca a ace a ie ale Sala ala Baie Ae RMR (5 14 [7 

. —Arlpiqesip Jugueulag “Vv 

:(SABP FI UBY} BOUT ‘JSUT BUII}) SNOW Z 
$90 ge "1 or lft || ot | So'l £20 oy eseabadins eaabe nessa tane ede dade a dtonaepeertnnes ee tcoeress satis wieg ‘1 
PEGI £Z6T oZ6I TZ6T 0261-9161 0261 616T SI6I LI61 9161 AV[Qesip JO JeyovIEY 


SNZAO FTAIBAA 


7s6I 9 9I6I 
‘Ig saquacaq papua sapah oy, Busunp ‘Ayysqnsip fo sa;oD40Y9 fig ‘syuapwon fo abvyuss1ag :suaao ayoo yonposd-Aq pup aaryazag—'pe AIAV] 


(30 gle 


27 


COKE-OVEN ACCIDENTS IN THE UNITED STATES 


“AVUPIQSSTP [81910 yUoURMIIOd 9q 01 A1O¥ms Oo] TAOTY 
Armfay z0q30 Auv JO ‘pezeaes O18 S}UOUTES][ sey UUTWeOO[E]p Aue ‘se03 G10M 4v oO ‘sI0ZuUg e10Ur 10 oUlO ‘asa ‘pusy ‘Ba] ‘400) euO Jo sso] :AIFT]QUSIP fe;JIVd yuaUBMIIAg , 
“uoyyBdNdd0 [NjUTeS B yO ys0M AUY ZULIOp 
WO] WVAIAIOM B Buy3e3joedeouy ApjususmIEd WOy;pa0d J9q}0 JO ‘sysAlered ‘44 3;90A0 JO SSO] [8703 ‘ULIB ONO PUB Jol 9U0 ‘SsuIIB IO S29[ GIO JO SSO] :A4I[IQUSIP [0703 JuvUBUTIEg ; 


| 
89 “BET | 16L BIZ || $96 'TZI | 628 O9T | 268 ‘86Z | O6T “20€ | sd ig aM a ae cna SOpIN(Uy PUB 947}7e34) 7H70,7, 
nee eee eredintnnes © (seen nee oe ee 
LOyLEL || LZ BIS |; BEOOZT | BZE“BST | 190 VEZ | 190 ‘OE | COO L1G re aay ee eee eee reae ene pees sojnfuy [B40,L, 
826 FIT || SZEVSI |, 89TH | LOR 'SZI | BSL FOS | Lez 1Lz ; WOUWOE jog as ee ee (9atsnyouy ‘SABP FT 07 [ ‘3SO[ OTT) AQBIIS “¢ 
PSF 0Z 628 92 L¥L GZ Z8L “8S 6IE 9e BG ees a. i Poy eee Seg Pe ON ge pbs Selene et lee 19410 “ 
980 Z est | 669 G Tao % BSP. * B00 ee ee ee ee he en, en ge eee eee s(enirg 
Rissa’ \ceieatmaias 690 ° 101 cma eu Renee en ey ae a PME awn er oe Mate ee er a ee TAO IE 
—AZ[Iqeusyp JueucaIOg “VY 
| >(sABp FT UBY} CLOUZ “480; EUII4) ENOTIEg *z 
982 ‘I | 999 "T | 180 I | WE ZT L16 ‘I | 9f8 Z | 6ZI °E | r= St CM (Sc ech aha ea “T 
BSBNAZAO LONGOUd- AG 
OOT WEI | 8£6 66 | 8S “OZI | SIZ OIT | 929 OI | 288 BZI | TLZ ZET | VEL ‘96 | COO NOL. Ory soe ae en en es one SOfIN(U} PUB S91717878) [B20], 
O8F ZZI | 642 86 | SIS BIT 1 Geo 6ol | GES ZOL | SCE ‘Set | GIL ‘Tel | och #6 | VEES0OU rip te ee ea ee SOyINfUy BIO, 
—_—_—— SH es a 
SIrtz | viz-e8 | za De IL ZB. LGRGOL «| OSR'OL «| HBR OS OTT rte (QAyENOUy ‘SABP FT 03 [ ‘38O] OUITI) IBAITS “¢ i 
6s7¥e «| Ish VE «|| ORS Oe | op Ge. 10°95 |GCR OL lL gee Zi, eter en poser tcnce tae rete nearer ress stone nr: 819010 “@ 5 
569 Z% ese ° 156 'T 982 8 came | 699 "I CUE ern gas ne ere soe ete eee enn ee g (BIqIeg 
102° pe eeretern | gan. | 260° Cer’ Ge i UN cee ee Oe Gg pay te yh Tee pre stn ne ete meee ee mae 1 (830.1, -_ 
| —Anaesyp yaoueueg “y - 
5 : :(SABP PT WUBI VOU ‘490; OUIT3) SNOTIEg °*Z a 
659 "I ¥9L ‘I } SBI T | 060 ‘I ce imam a OE a Ml GM Dac a a each [38a “Tt 
god te 5 ee a eS ee ee —— eee Meee eee 
e261 1Z6I | ozat-o16r | 0z6I 


6I6r | gter | LI6t OI6r AYNQesyp Jo rEj,08reqO 


We 


SNHZAO ZAINGAIH 


¢ » ¢ é 
73GCT 9% 9IGI SIE 49Q%tu299q papua Kunal ay} Buran 
‘Ajurqnerp fo sa9904DyYo Aq ‘potiopxdiusa assaysom fivp-oog puvsnoy? sad satanlua puv #2I9IIDID ff beuoue aYOD gonpoud-hq puvo aItyaIg7—'GTe ATaV TI, 


28 COKE-OVEN ACCIDENTS IN THE UNITED STATES 


SEVERITY OF ACCIDENTS 


Tables 26 and 27 show the comparative severity of accidents from 
different causes at beehive and at by-product coke ovens during 
the five-year period, 1920 to 1924. 

At beehive ovens the ordinary accidents having a high mortality 
ratio were those due to railway cars and locomotives, runs of coal or 
coke, coke lorries and motors, and electricity. ‘Table 27 also shows 
that dust explosions ranked relatively high in the proportion of fatal 
to nonfatal injuries, but their rank was due to two deaths in 1923, 
out of only 13 accidents from this cause during the past five year. 
the remaining 11 injuries all being of a nonfatal character. 

_ At by-product ovens among the accidents having a high mortality 
ratio were those due to haulage, runs of coal or coke, coke-drawing 
machines, and electricity. In the group of accidents classified as 
slight, involving disability of 1 to 14 days, the conspicuous causes 
were burns, falling objects, falls of persons, and hand tools. 
TABLE 26.—Beehive and by-product coke ovens: Accidents, by causes and severily 
of injury, jor the five-year period 1920-1924 
BEEHIVE OVEN 


| Permanent |! Total Num- 
| disability one tal | Total | fatal | ber of 
Fatal | ited Slight‘| columns , columns and |! injuries 
e tial 2 | y | fatal j, fatality 
1 4 5 6 | 7 | 8 | 9 
ia ae, err in 
Cars, lorries, and motors. .. 11 150 260 410 | 434 || 445 | 30 
Railway cars and locomo- ; is : | | i | 55 | a 
VOR on Seite bu oe ees 7 | ‘t 
tt arlene ame ae ee 
OCUTICIY. oc ctedes cawone 5 
Falls of persons......_....- 5 j 113 323 436 444; 449 | a 
Hand tools.......-....--.--|._...-- 70 7 207 | 301 301 ||_.....-- 
Suffocation from gases...._.|....- oo eoac ae aeeheualas sa sel) ae Sa | ae or ctieies - 
UES =. 5 cb cece cet eeos : 4 : 
ee eo oons eer Crete 1 A : r A a |neeeeee F 
ust exploSions...........- DN Abt | eae id ee ated 
Falling objects. ............ ra iii | 266 377 | 308 || 402 || 100 
Nails, splinters, etc......-..}......- pineal ddd ees 20 77 97 | 97 | OF lice ceeces 
Run of coal or coke......... | o1s 4 10 14 14 15 | 4 
Other causes. ........2.2..- | 7 186 | 689 875 888 | 895) 1% 
Total. ........-..----- [38 781 | 8, $17 3,098 8,177 || 3, 216 |, 81 
BY-PRODUCT OVENS 
Cars, lorries, and motors... 31 4; 34 | 156 | 312 | 468 |, 506) 537. 16 
Bowey cars and locomo- 6 a 54 | sa i ina is ‘. 
IVGS .. ceeeesscjewedseeecaec! 9 OR Niceseuce i 
Coke-drawing machines... .. 10 wuticess | 10 107 11 | 181 191 : 
ectricity_.. 222222222288. icesess 
Falls of persons..........-- 16 | 2 18 317 | 734 1, 051 1,071 |) 1,087 ' 67 
Hand tools_...-..-...--.--- be) cecetee 13 105 S89 | on 7 | 708 ! os 
Se 16 fpeeeeeel eaney er | 908 1, 160 1, 164 || 1, 180 : 73 
Gas explosions. -........... 7 a eens Lgenet | 67 91 91 | g' = 
Dust explosions........-..- pasa eaeswss 2 9| 22) 31 33 || 33... 
Falling objects......-..---- jf AON roree 10 214, 753 967 977 || 987 | 
ee ee see a eee ae en ne ori Ur a : 
un Of Coal or COK@_.... 22... t ctcrtalotaia'es : 
Other causes ..............- | ee 51 425 | 2,215 2, 640 2,691 || 2,705 192 
Total..........-.-.-.- | 125 | 6 | 168 | 1,702 ; 6, 163 7,665 |, 8, 088 |! 8, 164 64 


ee 


1 Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, paraly- 
sis, or other condition permancntly paceyed ans workman from doing any work of a gainful occupatico 

? Permanent partial disability Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
earn where ligaments are severed, or any other injury knownin surgery to be permanent partial 
disability. 

3 Time lost, more than 14 days. 

‘Time lost, 1 to 14 days, inclusive. 
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TaBLeE 27.—Beehive and by-product coke ovens; Accidents, by causes and severity 
of injury, showing percentage of each severity group, five-year period 1920-1924 


BEEHIVE OVENS 


| | f Permanent | 
an || _ disability Tem- |! Total Ton 
: porary qi; col- col- 
ae oe | Fatal : disae | Slight") wins || umns 
Cause eel Total Pat. | bility #! 5and6 || 3-6 
| ] , tial? 
| | | | 
; wit. qh. <2 3 | 4 5 | 6 7 8 
Cars, lorries, and motors.....__.. | 100.0 |! 2.47 0. 68 4.72 | 33.71 | 58.42 92. 13 97. 53 
Railway cars and locomotives_.... 100.0 | Y (a) 4 ern i 5. 46 20.00 , 67,27 87. 27 92. 73 
Coke-drawing machines. _....-..- | 100.0) 1.31 °....---- ' 1,98} 26.97 | 69.74 96. 71 98. 69 
ElCCUCIY..-gec Seta iwleawees oe WOOO) OSB cet ede bao 14.29 | 83.33 97. 62 97. 62 
Falls of persous.................. | yoo) fay 2222227 79778} 98.17 | 71.94] 97.11 98. 80 
Haud tools_...............------- . WOO: Oo Ses ne cc. 2 Nec acus | 1.33 | 23.25! 75.42 98. 67 100. 00 
Suffocation from gases..........-. 100.0 |i....._-. etdeaeas | RReuty Kaeee etoeeaes 100.00 1} 100. 00 100. 00 
UNS tiees sae coae oe oe waa 100. 0 a ie ae Po’ 87 | 19.71 | 78.84 || 98.55 99. 42 
Gas explosions. ...........------- 100.0 ||... 22-2. Lgousccpalsnexescs 33.33 | 66.67 || 100.00 100. 00 
Dust explosions._........--..---- fs DOOLO DSBS a0 Saatlocwecent | eeeee ' $4.62 |, 84. 62 8A. 62 
Palling objects.........-.22-s---- ' 100.0 || 1.00 ....... 5.22 | 27.61! 66.17 | 93. 78 99. 00 
Nails, splinters, ete.........-.---- ; 100.0 |{......-- Ltn tactce ath lakers 20.62 , 79.38 1} 100.00 100. 00 
Run of coul or coke............._- 100.0| 6.67 |........ Nee 26.66 | 66.67 93. 33 93. 33 
Other vauses...._........-..----- | 100. 0 ; 7). ee ees i 1.45 | 20.7 76. 90 97.77 99. 22 
H | 2 eee rc | anne | a 
Total ves ccs see ses 100.0 1. a1 | 09! 987) 94.98) 72.05 | 96.33 98. 79 
) i : } | 
BY-PRODUCT OVENS 
Cars, lorries, and motors. .......- 100. 0 | 6.77 | 0.75| 6.33| 29 58. 10 87.15 04.23 
Railway cars and locomotives....| 100.0 6.82 | ....---- 7.57 | 39.40 | 46.21 85. 61 | 93. 18 
Voke-drawing machines__..._.... 100. 0 5. 24 ee 5.24 | 33.50) 66.02 89. 52 04. 76 
EICURICIE Weel ca 5. wee teonede St 100. 0 re. ee ee 76} 22.141 72.52 94. 66 95, 42 
alls of persons........-......--- 100.0 || 1.47 .18] 1.66} 29.16 | 67.53 |: 96.69 98. 53 
Hand tools___.....2...2.02-20.0-- 100. 0 tt eee 1.84] 14.83] 83.19 || 98.02 99. 86 
Sutfocation from gases.........._- 100.0 || 5.26 | ----2-_|--22- 2. re 86.84 || 84.74; 84.74 
MS osteoma tei ek 100.0 | 1.36 | ....-.-- 34] 21.35 | 76,95 98.30 || 98. 64 
Gas explosions..........-..---.-- 100.0 | 215 |....----|..-- eoe-| 25.81 | 72.04 || 97.85 97. 85 
ust explosions.....-_....--- 2... TOOD Wiser etek 6.06 | 27.27 | 66.67 93. 94 100. 00 
Falling objects..........---.----- 100.0 || 1.02} .......- 1.02 | 21.68] 76.29 || 97.97 98. 98 
Nails, splinters, etc........-..-.-. 100.0 '|........|-.-..-.- 2.391 11.01 | 86.60 97.61 || 100.00 
un of coal or coke...........-.-- 100.0 | 6.32 | -....... 10.52 | 27.37 | 55.79 || 83.16 | 93. 68 
ther causes..2...00 222222000077 100.0} 252) 222 2o 1.88 | 18:71 81.80 | 97.60 | 99. 48 
Tota eo oe cocci ck 100.0 | 153) .07! 2.06 90.85 75. 49 | 96.34 | 98.47 
aces, I eae | 


- Permanent total disability: Loss of both legs or arms, one leg and one arm, total olss of eyesight, paraly- 
. 0 t other condition permanently incapacitating workman from doing any work of a gainful occupation, 
J ‘crmanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 
y aati where ligaments are severed, or any other injury known in surgery to be permanent par- 
| dime lost, more than 14 days. 
Time lost, 1 to 14 days, inclusive. 
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ACCIDENT RATES PER MILLION HOURS OF WORK DONE 


In tables 28 to 30 the number of men employed at coke ovens in 
1924 are grouped according to the number of hours constituting a 
standard day’s work. The returns from the operating companies 
indicated that of the 6,450 men employed at beehive ovens about 
56 per cent worked 8 hours per day and 28 per cent worked 9 hours 
per day. Small numbers were reported employed on the basis of 
10 hours or 12 hours per day, but these aggregated only 307 men; 
also, the reports covering 743 men did not state the length of shift. 
The number of accidents (both fatal and nonfatal) per million 
hours of work performed at beehive ovens in 1924 by men working 
8 hours per day was 51, as compared with 57 in 1923, 37 in 1922, 
and 43 in 1921. The lower rate in 1922 was due to a reduction 
in the number of serious temporary disabilities in that year; ‘slight’ 
injuries have increased in frequency since 1921, as shown by the 
rates of 24 per million hours in 1921, 27 in 1922, 39 in 1923, and 43 
in 1924, covering this class of injuries. Men employed 9 hours per 
day experienced a frequency rate of 41 accidents per million hours 
in 1924, as compared with 49 in 1923, 36 in 1922, and 55 in 1921. 
A comparison of the rates for 8 and 9 hour men indicates higher 
fatality rates for the latter group during 1923 and the two previous 
years; there were no fatalities among 9-hour men in 1924. 

Of the 14,001 men employed at by-product ovens in 1924, about 
66 per cent worked 8 hours per day and 6 per cent 12 hours per day. 
Men working 9 hours per day aggregated 158, and reports covering 
3,727 men did not indicate the length of shift. The accident-fre- 
quency rate per millon hours for the 8-hour men in 1924 was 30, 
as compared with 49 in 1923, 58 in 1922, and 96 in 1921. For the 
12-hour men the 1924 rate was 50 per million hours, as compared 
with 46 in 1923, 16 in 1922, and 18 in 1921. 

During the past four years men working 8 hours per day at bee- 
hive ovens have performed 22,549,512 hours of work and have 
received 1,091 injuries, either fatal or nonfatal; hence the accident- 
frequency rate for the four-year period for this group of workers 
averaged 48.38 per million hours. At by-product ovens the em- 
ployees working 8 hours per day have performed 68,401,480 hours 
of labor during the past four years and have received 3,394 injuries, 
both fatal and nonfatal; the average yearly rate for this group of 
men was 49.62 per million hours. 

Because of the small numbers of employees and accidents in the 
coking industry, the accident rates for any given year may not 
necessarily be a sound basis for judgment as to the normal hazards 
to which the workmen are exposed; hence the 4-year average rates 
for the 8-hour men, given above, are perhaps more significant of the 
relative dangers of work at the two types of ovens than figures for 
a single year would be. 
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TABLE 29.— Beehive and by-product coke ovens: Fatalities and injuries per 1,000,000 © 
hours of exposure, classified by length of shift, during the year ended December 


$1, 1923 
BEEHIVE OVENS 


Character of disability 


Permanent partial disability... .........2. 02.2 eee eee eee ene e ne 
Sioa MOG lOUS 2 as ete ote ee Lb oe oy obecwick acne 


sees er eer ees eee See ete eeeae een ezeaeseereossoeet an aneateoeeeavseacace 


Permanent total disability.................-.---------------6- eee 
Permanent partial disability...........2.222...2222- 22 eee eee enn A , \ 
Othor Serious 20 2.500 0c c cast seco secece esate be saseucecaes 6.31 
Bligh 


SOS SS ORS SESH HSOSSOSTSSSOSTERS SSS OSS STAB S CESSES SESESBLE 
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TaBLE 30.—Beehive and by-product coke ovens: Fatalities and injuries per I 000,000 
“hours of exposure, classified by length of shift, during the year ended December 
31, 192 

mee BEEHIVE OVENS 


Character of disability 12 hours 
® Fatal 20/5 ws cueawaes tees dslube Sagemelewcauwensewereasosrcuccseiieseecl- .. “O68 ceceerorcetobeccccaugsc. 
Permanent partial disability. .........-.....-....-.-------.- ae nee : £020 Noecccaccewces 
Other serious... 2... coe cece ccc ee ccc ccc ccna cece cen ceccccccee .688 | 10,930 |...-........ 
* SHEDE= ounce as cnecees celouatecue foneucuclceseclcéuciebcccceucusccost 42;580°) “26612 |ocscccccccce 
Total Injurie6cccoc eos ea eno Soe esccSadcceeSecusweoaweescon } VAT Nc sencovsuee 
Total fatalities and injuries_....-....2.....-2..-..-2-- lee ef Oe eee eet 
BY-PRODUCT OVENS 
mw ED se craton ke ak a tte se cate aes unk tah te Re ie Site th tao 
- Permanent partial disability ...............-.-..-..----.-ceeeece-e-- 
Other werloue Lieu - ns Ua eek Ce PLU me RE i ON Be) 
Sse ts Aeon or oe ae a ie nous am A sehen oleae dacs Sa eh ee 
WoOtal WiUriess oso soos ale ode Seca ee eee eee 
Total fatalities and injuries___.........-.-......-.-.-----.- ee 
ALL-COKE OVENS 
1. ee eee Re oe a RP Lee RO eee eee eRe ee OR 0. 566 | cuneate 0.519 
: Permanent partial disability.................-----.-.---------ee-e-- . 597 1.712 . 259 
>  UNGR SAN OU G 52 £64 Saes arcsec natu ao nate aaereleataig wate taney Aaa aie eaeile 9. 302 9. 701 5. 445 
51 4) Cia a a A NO ec Rep EA I Le i I | 23. 067 25. 303 42. 008 
Total injuries................-....-.-----.-- Sot ae seers. oes 32, 966 36. 806 47. 712 
Total fatalities and injuries._....................--.......---- 33. 532 36. 806 48, 231 


| COMPARISON OF INJURY RATES AT LARGE AND SMALL PLANTS 


Table 31 affords a comparison of the accident hazards at large 
coking plants with those at smaller plants in 1924. The injury rates 
for beehive ovens were highest at plants employing 100 or more men 
each. Until 1924 the larger plants—those employing 100 or more 
Men—showed a comparatively low injury rate, but in 1924 the rate 
increased because of an increase in the number of “slight” accidents; 
that is, those that disabled the workmen for 1 to 14 days. The lower 
rate for small plants employing 1 to 24 men probably was due as 
; Much to incomplete records of minor injuries as to simpler and there- 
fore less hazardous working conditions. The lowest injury rates at 
by-product ovens in 1923 and 1924 were for plants employing 300 


or More men each ; the highest rates were for the groups employing 
' 1 to 49 men. 
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TABLE 31.—Accident rates per thousand’ 300-day workers, based on size of opera- 
tions, for the year ended December 31, 1924. 


BEEHIVE OVENS 


| Men employed 
ee ee Killed | Injured 
per per 
jured | thousand! thousand 
300-day | 300-day 
workers | workers 


- FS is Aver- 

; Num- _ | Days of | “age 

Men employed ber of | Equiv-| labor per- : Killed 
1 Actual | alentin, formed days 

Pp / num- 300-day' active 

| ber workers 


| 
| 
go ahs ng eon eye 36 ct ee ee | & 


| CE) A ea eee ea 44; 631 400) 119, 798 
BENG oie seen age 28; 9st 682 | 204, 679 
SO W0 is 33. 2,054} 1,258 377, 422 
100 and over.......--- 10° 2.776] 1,685 , 505, 650 


em | i | rs ne | 


Total........... 1d) «6,450 | 4,025 | 1, 207, 540 | 


Ey a ere 2 | ml 712 
BSAG en cee 2 87 69, 20,805 
50-00. ..-.-.-..-..... 9{ 702) | 760) 228,175 
100-199... = 18 | 2,752 | 3,198 959, 360 
200-290..2ossssss-s-| EL | 2.780] 3.388 | 1,016, 390 
300 and over.......... 16 | 7.687 | 91217 | 2,765,047 
Potaliotescuiek 58 | 14, 001 | 16, 656 | 4, 996. 899 | 


COMPARATIVE ACCIDENT RATES FOR VARIOUS INDUSTRIES 


Table 32 presents the accident-frequency rates for various branches 
of the mineral industry and similar rates for such other industries 
as woodworking, petroleum refining, the manufacture of paper and 
pulp, etc. Severity rates are also shown for most of the industries 
listed in the table. In calculating the severity rates, which show 
the amount of lost time per thousand days of work performed, each 
fatality has been considered as representing the loss of 6,000 days, 
and a corresponding loss of time has been assigned to each total per- 
manent disability. These weights are those adopted for statistical 
purposes by the International Association of Accident Boards and 
Commissions. Permanent partial disabilities are weighted as 4 
certain percentage of 6,000 lost days, according to the degree of 
impairment resulting from the injury; temporary injuries are weighted 
according to the actual number of days of disability. In the min- 
eral industries, however, it was necessary to estimate the loss of 
time from permanent partial disabilities and temporary injuries 
as the annual summaries of accidents from mining companies 10 
the Bureau of Mines do not state the loss of time in each case. Hence 
the following scale was used: 800 days each for permanent partial 
disabilities, 32 days each for temporary injuries lasting more than 
14 days each, and 6 days each for temporary injuries lasting from 
1 to 14 days. These values were ascertained from a specia) study 
of accidents based on detailed reports to the Bureau of Mines from 
a selected list of mining companies. 

A detailed comparison of the accident experience of the indus- 
tries listed in the table is not practicable, because the causes of the 
accidents were not indicated. 
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TABLE 32.—Comparative accident rates in various industries | 


Number of Average 
hours Accident rates ! duration 
Industry Year sone ae ee 
y 
_ employees Frequency | Severity (days) 
By-product coke ovens... ...........-.-.-------- 1921 25, 918, 284 48. 00 3. 22 69 
1922 29, 051, 520 31. 98 4.54 126 
1923 2, 374, 415 47.40 7. 66 160 
1924 | 30,860, 229 32, 24 4,41 134 
Beehive coke ovens..............--.------------- 1921 7, 075, 867 48.19 4. 97 103 
1922 12, 091, 610 39. 04 5. 24 146 
1923 16, 698, 514 49. 17 6. 04 123 
1924 8, 868, 083 45.11 2. 56 72 
Metal mines (underground and shaft only) ...... 1922 115, 774, 760 143. 90 18. 25 93 
1923 152, 903, 542 156. 33 13. 80 89 
Quarries: 
Dimension stone... -...........2..2.- cence ee 1922 28, 467, 007 46. 07 5.97 116 
1923 35, 944, 451 51.33 4. 48 3 
Crushed stone..............-...-.----------- 1922 63, 890, 331 69. 63 9. 02 124 
Sietaitarpiadl iplacits 1923 80, 285, 887 63. 47 7.49 114 
e 
WING os sews cece wet ere ete eee eee 1922 20, 400, 220 61. 88 3. 78 89 
1923 26, 602, 600 60. 56 3.96 78 
BIn@l OPS. goo oscc esau ce al awswocwee<edeeees 1922 35, 132, 660 63. 90 401 $8 
1923 49, 249, 042 56. 14 404 67 
Metal section: 
Steel plants (including blast furnaces, rolling | 1922 |.............. 41. 06 ye 
ete.). 1923 70, 864, 272 43. 42 4.85 112 
1934 192, 627, 690 20. 35 2. 47 8 
Machine shops with foundries. _...........-- i 7 Sl eee 40. 8 PS | eeeeeeme 
1923 35, 823, 006 32. 68 . 86 26 
Bolt and nut manufacturing 1022 oe 38. 83 168 be 
and nut m Legbeccedeutaescel AMAR: |staesenedesoss OS [ccc ceuses 
1923 2, 430, 362 82. 71 . 67 8 
1034 8, 888, 748 64. 81 - 62 10 
Boller and engine builders.............-..--- 1922. \egecc ccc seks 93. 75 8.39 |.......... 
1923 37, 171, 626 38. 90 2. 22 88 
1924 343, 200 43.71 1.02 2 
’ Gray iron foundries................-.---.2-6- 1022 |edecececsueses 64. 51 10: setcocwcee 
1923 45, 829, 006 63. 34 1.15 18 
1924 12, 991, 882 46, 41 1. 57 34 
Steel foundries...............-.....0--2--2--- 1022 oes ccseereescs 66. 66 SOO. usdeeteaes 
1923 18, 443, 651 55. 25 2. 44 44 
1924 2, 487, 392 85. 24 6. 82 80 
Malleable iron foundries...................-- 1028. hoe es ees 57. 65 | era ee 
1923 6, 236, 077 71.77 9 12 
B facturing, including brass found 19z2 paella 10.33 ma it 
Tass TMmanu , iu rass | £048) jew we ew ees occce le 0 AF leew eeeeece 
es. = 19233 .1, 515, 904 30. 36 23 9 
Stove manufacturing 12 || oat] Lal = 
ve manufacturing... -_..............-...---| 1922 |.............- . SM loceeechsc. 
1923 3, 072, 318 42. 96 3. 74 87 
1924 944, 49. 72 12 2% 
Structural-steel fabricators...............-..- 1022 | Wecas cee och obes 53. 84 1.03 |..2.2222.. 
1923 2, 620, 990 112, 21 5. 27 47 
1924 3, 350, 136 55. 18 3. 91 72 
Machinery and machine-tool manufacturing.| 1922 |.....-..--.--- 28. 65 96 |ocs-2--s-< 
1923 13, 358, 881 27. 62 . 83 30 
1924 15, 190, 200 23.11 2. 58 112 
Wire and wire-products manufacturing. ..... 7 2 le eer 39. 86 et» ae ee 
1923 21, 931, 610 40. 26 1. 76 43 
1924 15, 270, 238 34. 25 1.36 40 
Manufacturers of tubular products.._....... M020) locas cocci 7.61 £06 (| esedeces: 
1923 7, 974, 307 64. 08 3. 30 62 
1924 11, 774, 062 39. 57 1.90 49 
Aluminum goods manufacturing... ........- p77 Ge renee ae ee en 17, 74 1,69 |.......... 
1923 10, 534, 417 19. 27 1, 62 | &4 
1924 471, 460 14. 8 4.25 285 
Miscellaneous metal-working companies..... 19295 |oed se cece 22, 22 iD. ene) 
1923 27, 693, 179 39. 72 2. 06 52 
1924 23, 095, 462 28, 83 2. 14 76 
Grand total. ._...........22..--.-2---.--- 1922 | 208, 671, 833 45, 41 1, 56 | 34 
1923 314, 499, 826 45. 26 2.49 ; 55 
1924 371, 464, 204 33. 62 2 08 | 68 
' The figures as presented In this table for mines, quarries, coke ovens, mills, and smelters are based on 
giles from operating companies to the Bureau of Mincs. The figures for other industries were compiled 


Y, jariotis sections of the National Safety Council, Chicago, Il., and are presented as published in the 
ap onal Safety News, vol. 10, July, 1924; vol. 11, June, 1925; and vol. 12, July, 1925; they refer to operations 
indgen antes that are members of the respective sections of the council. The severity rates for the mineral 
Mi are based on annual summaries of accidents furnished by mining companies to the Bureau of 
ar whith do not specify the time lost from each accident; hence the following scale was used: Deaths 
33 dees manent totals, 6,000 lost days; permanent partials, 800 days; temporary injuries over 14 days, average 

’ The each; temporary injuries 1 to 14 days, average 6 days each. 

: a frequency rate indicates the number of all classes of accidents per million hours of work performed 
work employecs. The severity rate indicates the number of days of disability per thousand hours of 
tatalithe rmed by all employees. Each fatality is considered to be equivalent to the loss of 6,000 days; 
In and permanent injuries are weighted in lost days in accordance with standard adopted by 

ternational Association of Accident Boards and Commissions. 
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TABLE 32.—Comparative accident rates in various industries—Continued 


Number of Average, 
hours Accident rates duration 
Industry Year i halal gee eee ea, i 
y ; injury 
___|_ employees Frequency } Severity (days) 
Automotive section: 
Automobile and automobile-motor manufac- , 1922 |..........-..- 8. 82 ee ee 
turing companies. 1923 322, 883, 134 23.11 . 99 8 
Automobile parts manufacturing companies. nee Pagal rat 7 ea = 
Metal-stamping and metal-ware manufactur- | 1022 |..... Saat tag 36. 98 W20 i bees Se: 
ing companies. 1923 23, 912, 838 28. 73 1. 07 u 
Electrical apparatus appliances manufactur- | 1922 |..........-...!..-.----.---|----------|----- eee 
ing. 1923 8, 915, 302 | 17. 72 7 8 
Machine shops (manufacturing small and | 1922 [|............-- Vea tie eect Mace wed terse be Gieeet a 
Brcaayth ht machined products). ee 19, 944, 099 o oF 1 2 | % 
rand lotaloccc2cccohsecee coe sciicesswascsic W922 ence ease eC Se ee.) 2: 
e 1923 459, 631, 384 29. 86 1.12 3s 
Paper and pulp section..........-....----.---2-- ee % are ri ra as ne bd 
1921 1, 196, 427 1 2. 8: 
1922 | 106, 830, 481 47.77 2. 36 49 
1923 115, 901, 680 43. 50 273 S) 
1924 | 100,300, 41. 58 2.07 0 
Woodworking section: 
Sash and door mills......2.2......--22-2..--- ae eet rete 4 iv : = ere ce 
19% 6, - 5. : 160 
1924 | 15, 587, 055 37. 46 211 wi) 
Saw and shingle mills_.............---..-._-- ee ian ea cie.| 7 4 . if Lf beets is 
19 1], 1 ' v2 
1924 17, 070, 756 | 89. 51 6. 56 73 
Veneer mills...... ene Sie eee Bc ceete Said 1922 eeccsuSecadews 43. 05 4 AB csccce ese 
1923 4, 079, 136 32. 36 2. BO 86 
1924 2, 017, 800 2. 81 2. 80 78 
Furniture manufacturing................---- W022 News sea ceen | 19. 0 , re Daal Le 
: 1923 13, 853, 056 21. .o BB 
1924 5, 459, 446 19. 42 46 | 4 
Piano manufacturing .......--..--+---------- hi PSS, 4,372, 080° | a - 1 o a eta 3 
23 . 3 “a ‘ 
1924 | 1, 813, 065 | 13.77 3. 68 | 265 
Agricultural implement manufacturing....-- ve oa 31.11 - pe Meee 
‘ 65. 9! - aC h 
1924 4, 736, 475 32.17 39 2 
Other companies (miscellaneous manufac- | 1922 (.-............ | &$§. 26 214 |p cmertess 
turing) having large woodworking depart- | 1923 | 3, 496, 625 | 30, 32 4.68 > 
ments. 9: , 665, 811 26. 71 45 | 5 
Box and package manufacturing............. we | heereee ra % y 1s - | eeecdets = 
2 1, 493, 711 | 4 : 
194 | 583, 468 39. 43 1. 46 | a 
Coopers’ and cooperage stock manufacturing. ee S2eatad ory 61. 42 ‘< ca ae 
} | 36. 7. 5 
1924 | ” 739, 0 50 09 Tl 2 
Miscellaneous woodworking compnnies..-__-- W922 coe e a ane 28. 28 3.70 |... : 
1923 3, 281, 21 19. 20 23 5) 
1924 4,572, 017 | 27. 99 15 » 
Grand totals.2s 2.02520 teehee ot ees | ee 1920 14, 367, 055 | 43. 00 4. 46 104 
: . 1921 52, 122, 405 HH. 74 1.47 Ze 
1922, | 88, 768, 691 63. 84 271 42 
1928 | 58, 822, 216 42 26 3. 36 9 
1920- |: 
1923 | 214, O80, 367 A. 23 270 ‘0 
1924 | 56, 228, 493 49. 56 3. 08 62 
Eons section (chiefly refineries; only 1 pipe | 1921 |..........2.-- 36, 16 1, 86: icceiesees 
Ine). 1922 Savana a wee Sri eteteve 35, 04 L 86 See Sat ae 
1923 | 131, 090, 233 | 34. 14 2. 58 5 
Chemical section... s.ccscceseesenteetemeceeascey 1923 18, an 51Y | 24. 55 4.78 i. 
1924 48, 449, 6Y0 | 26. 13 3. OF f 
Construction section (gencral contractors) ....-.- W22- Tuten - aes . | 72, 3% 5.78 ...--+6- » 
1023 22, 632, 745 | 54. 16 4. 82 
1924 19, 009, 681 58. 81 4. 60 % 


ACCIDENTS IN MINERAL INDUSTRIES 


Tables 33 and 34 summarize the fatality and injury rates for 
various branches of the mineral industry in the United States for all 
years for which comparable statistics for the country as a whole are 
available. All of the rates are based on a unit of 300,000 shifts, thus 
representing an exposure to hazard equivalent to that of 1,000 men 
working 300 days each during the year. 
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